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The Experimental Filtration Plant of 


Chicago, Ill. 


What It Is and 
What It Is Doing 


By JOHN R. BAYLIS 


Physical Chemist, Bureau of Engineering, Chicago, III. 


ATER treatment has made such 

rapid advances within the past 
30 years that some may wonder if there 
sti.l remain unsolved problems justi- 
fying a city in making an expenditure 
of a quarter of a million dollars for 
research work on water purification. 
If we should gather together all the 
leading filtration engineers and filtra- 
tion chemists to formulate a_ plan, 
based on current practice, for filtering 
Chicago’s water, there would be nearly 
as many ideas on various details of the 
work as there are individuals. Many 
of these ideas would work; that is, 
water of a good quality could be pro- 
duced, but some of the ideas would be 
more economical to construct or oper- 
ate than others. It is not a question 
whether the water may or may not be 
purified, for we all know that it can 
be. The major problem is to find the 
cheapest and most efficient treatment 
for Chicago. In other words, the vari- 








The Department of Public 
Works of the city of Chicago, IIL, 
placed in operation last April an 
experimental filtration plant, 
which is probably the largest and 
best equipped installation ever 
constructed for studying water 
purification problems. The plant 
cost approximately $150,000 and 
the operating expenses will run 
around $35,000 annually. On the 
basis of the results obtained 
larger plants for handling the en- 
tire water supply will be designed. 
The accompanying interesting de- 
scription of this plant and out- 
line of the experiments now under 
way and contemplated were given 
in a paper presented Jan. 23 at 
the 44th annual meeting of the 
Illinois Society of Engineers. 
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ous opinions will be taken and tested 
under conditions that will give specific 
information as to their feasibility. 


New Ideas to Be Tried.—No one need 
expect startling revelations, or the per- 
fection of methods that will revolu- 
tionize water treatment, yet many new 
ideas will be tried, and out of this may 
come a few things that will be of aid in 
the production of purer and more palat- 
able water. A very rigid standard of 
quality has been adopted as our aim 
and any treatment that does not pro- 
duce water that comes up to the stand- 
ard will be regarded as inferior. The 
water must be free from objectionable 
tastes and odors at all times, it must 
be safe bacterially by averaging not 
over one-tenth the number of B. coli 
allowed by the Government Standard 
for Drinking Water on Common Car- 
riers, and the turbidity must average 
not over 0.2. It is hoped that the de- 
sign and type of treatment to produce 





90 


these results will involve nothing un- 
usual, especially as some of the better 
operated plants throughout the coun- 
try are now equaling this standard and 
Chicago does not want a water in- 
ferior to that of other cities. 

Opinions differ as to the merits of 
the several kinds of treatments that 
may be used and the different kinds of 
equipment found in the various filtra- 
tion plants. In many instances there 
may be considerable modification of the 
design of a plant or a change in the 
method of treatment without affecting 
the quality of the water produced. For 
such cases economies of construction 
and operation should receive the great- 
est consideration. The efficiencies of 
the several treatments in common prac- 
tice and the relative merits of the 
various kinds of equipment will be 
studied thoroughly. When it is under- 
stood that the experimental plant was 
constructed more for this purpose than 
to try to develop new methods of treat- 
ment, the reason for the elaborate lay- 
out becomes apparent. The experiments 
must be conducted in a manner that 
will leave no doubt as to the findings. 

General Description of the Plant.— 
The experimental plant is housed in a 
frame building with stucco on the out- 
side. The grounds around the plant 
have been graded and beautified, and 
this together with the attractive ex- 
terior of the building gives a very nice 
appearance. Being located in a fashion- 
able residential section it is evident that 
the structure should be one that does 
not detract from the surroundings. 

The main parts of the plant are con- 
structed of reinforced concrete or steel, 
following to a large extent customary 
filtration practice in the materials used; 
that is, the main parts of the plant are 
constructed of materials as durable as 
though it was to be operated indefi- 
nitely. With the exception of a few 
small tanks, all basins and filters are 
constructed of reinforced concrete or 
steel. Division walls in the mixing 
basins and settling basins are of wood, 
but the wooden walls hold practically 
no head of water. It might be said 
that the mixing basins are of wood sub- 
merged in a concrete tank. This allows 
the use of light materials for construc- 
tion, and being submerged, it is pro- 
tected from decay. Considering labor 
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Fig. 2—Surface Wash in Filter No. 2 


conditions in Chicago very little if any 
more will be expended on the struc- 
ture by making most of it permanent 
than would have been necessary to keep 
wooden equipment in operating condi- 
tion. It also gives a feeling that the 
experiments are being conducted un- 
der conditions so near actual practice 
that the results cannot be questioned. 
The layout of the plant is shown in 
Fig. 1. 

The thought foremost in mind when 
designing the plant was to be able to 
conduct experiments with only one vari- 
able, that is, the variable would be the 
thing being tested. If rates of filtra- 
tion are being tested, then every thing 
else should be the same, except the 
rates of filtration. The water should 
be all the same through every process 
until it reaches the filters, where it 
will divide and go to the several filter 
units set to operate at various rates. 
The range of filtration rates desired is 
obtained by having a number of units 
operating at the same time rather than 
operating one or two units over a period 
of time at certain rates and then chang- 
ing the rates over another period of 
time. This method of conducting ex- 
periments will be followed for tests on 
the size of sand, kind of sand, depth 
of sand, time of mixing, time of set- 
tling, and probably other tests. 

The main features of the plant may 
be summarized as follows: 

1. A balancing tank for keeping a 
uniform head of raw water on the con- 
trol valves. 


2. Four chemical solution tanks and 
one dry feed machine. With this equip- 
ment three kinds of chemicals may be 
handled at the same time. 


3. Three mixing basins. One where 
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1—Plan of Experimental Filtration Plant of the City of Chicago 


March 


the flow is through horizontal conduits, 
one where the flow is through vertical 
conduits, and mechanical agitation. 

4. Four settling basins, which will 
be operated usually as two basins with 
two compartments each. 

5. One small settling tank with five 
compartments. 

6. Twelve filters. Two of the filters 
have a sand surface area of 100 sq. ft. 
each and the other ten have a sand 
surface of 10 sq. ft. each. 

7. Two clear water reservoirs. 

8. One wash water tank. 

9. Two wash water pumps. 

10. Carbon dioxide generating plant. 

11. Two chlorinating machines. 

12. Chemical laboratory. 

13. Bacteriological laboratory. 

Mixing Basins.—It was thought best 
to construct three kinds of mixing 
basins, but when one considers the vari- 
ous kinds of experiments that are to 
be conducted and the variations neces- 
sary in the flow of water, it becomes 
evident that the mechanical mixing 
basin will have to be used for most 
of the experiments. Every time the 
rate of flow is changed in channels or 
baffled basins it produces a change in 
the agitation of the water, whereas the 
violence of the agitation in the mechan- 
ica! mixing basin is independent of the 
rate of flow through the basin. It is 
true the water passes through in a 
shorter time when the rate is high, but 
with eight points where the water may 
be taken off it need not pass through 
the entire basin when the flow is low. 
The mechanical basin is divided so that 
one-half of it may be used for one 
treatment and the other half for an- 
other treatment. Interchangeable gears 
allow the speed of the stirrers to be 
varied over quite a wide range. 

The horizontal and vertical mixing 
basins are made to give a water velocity 
about equal to that of customary prac- 
tice in horizontal baffled basins and in 
over-and-under basins. These basins will 
be compared with the mechanical basin, 
and will be used for a few experiments. 
Because filtered water is being given 
away, there will be times when 
one of these basins will be used for 
treating a supply of drinking water 
while the mechanical basin is being 
used for an experiment where the qual- 
ity of the water for drinking purposes 
may be in doubt, otherwise they will 
be used only for certain specific experi- 
ments. One of the worst things that 




















Fig. 3—Small Filter Mounted on Movable 
Platforms 
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Fig. 4—Carbon Dioxide Plant 


might occur in its effect upon the pub- 
lic would be to give away water that 
was not satisfactory in every respect, 
and chances cannot be taken with the 
drinking water. If only experiments 
that produced an excellent quality of 
water were conducted the desired in- 
formation might not be gained, for it 
is important to know just how much a 
treatment may be varied without affect- 
ing the quality of the water and it is 
necessary to extend a few experiments 
to the point where satisfactory water 
is not produced. 

The horizontal basin is a series of 
horizontal conduits, 50 altogether, about 
10 in. square and 30 ft. in length. This 
is 1,500 ft. of conduit. With a velocity 
of 1 ft. per second it will take the 
water 25 minutes to pass through the 
entire mixing basin. For this velocity 
each return of the water to one end 
requires 1 minute and with the same 
velccity the full volume of the water 
may be taken off after running in the 
conduits 1, 3, 5, 10, 15, 20 and 25 min- 
utes. Take-offs for the small filters are 
provided at 1, 2, 3, 4, 5, 7, 10, 12, 15, 17, 
20, 22 and 25 minutes mixing when the 
velocity is as stated. Changing the 
velocity will of course change the time 
of mixing for the take-offs, but there 
are a sufficient number to give the de- 
sired information on any kind of an ex- 
periment that may be conducted. 

The vertical conduits, or over-and- 
under basin, are very much like the 
horizontal basin, except that the flow 
is upward and downward and there are 
more turns. There are 81 conduits, 12 
in. square, and 11 ft. 3 in. long, making 
a total length of 911 ft. This provides 
for about 15.2 minutes mixing at a 
velocity of 1 ft. per second. Due to 
the large number of turns in the basin 
it was thought that a velocity slightly 


less than 1 ft. per second would do the 
same work as a velocity of this amount 
in the horizontal conduits, and this is 
one of the reasons for making the 
conduits with a little larger area than 
for the other basin. There also are a 
few less take-offs provided, but the 
number is great enough for any kind 
of experiment that may be performed. 
With a liberal supply of overflows and 
take-offs the water velocity through any 
part of the plant can be regulated to 
any desired figure. Comparing the 
horizontal basin with the vertical basin 
at a velocity of 1 ft. per second in the 
conduits, the take-off on the horizontal 
conduits at the 15-minute point is 
opened and the one at the same point 
on the vertical basin is also opened. 
This will mean that more water passes 
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through the vertical conduit basin, but 
the excess can go to waste so that the 
settling basins and filters may handle 
the same amount of water. 


Experiments having most any vio- 
lence of agitation and time of mixing 
may be conducted with one of the three 
mixing basins. From this we hope to for- 
mulate some idea as to the best type of 
mixing basin and time of mixing for 
the large plant, but bearing in mind 
that small basins may not give an ex- 
act duplication of larger ones. To get 
the same violence of agitation as is 
produced in a large basin a certain ve- 
locity must be maintained; that is, re- 
ducing the scale of a large basin one 
one-hundredth or more will not answer 
the purpose, for the violence of the 
agitation would be changed to the ex- 
tent of materially affecting the results. 
Reducing the scale, but maintaining the 
violence of agitation with the stirrers 
in the mechanical basin probably will 
give the same results as a large basin, 
and it is this type of basin that we are 
relying on for most of the experiments 
where the mixing might have an in- 
fluence. 

Settling Basins.—There are four set- 
tling basins, or it might be said that 
there are two basins with two com- 
partments each. The compartments 
are 7 ft. wide, 30 ft. long, 12 ft. deep 
at one end and 10.5 ft. deep at the other 
end. It is not expected that a great 
deal will be learned about the design 
of large settling basins from these 
small ones, but the desired degree of 
settling can be determined. Careful 
measurements of the suspended matter 
settled from the water are being made; 
in fact, the volume of coagulated matter 
is measured on the water as it goes 
to the basins and as it leaves. Occa- 
sional tests will be made at points 
throughout the basins. If it is found 
desirable to settle out 90 per cent of 
the coagulated matter from the mixing 
basin water, or it is desired to settle 
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Fig. 5—Laboratory Stirring Machine 
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Fig. 6—Laboratory Filter 


to a definite amount of coagulated mat- 
ter before the water goes to the filters, 
more reliance will have to be placed 
on what is being accomplished in the 
large settling basins throughout the 
country than the results obtained in 
such small basins. What should be 
accomplish by sedimentation can be 
determined fairly accurately, and this 
will be of great aid in determining the 
size and shape of the large basins. 

Filters.—The design of the larger 
filters is in accordance with standard 
practice. They are constructed of re- 
inforced concrete and are similar to a 
large number of filters of this size 
throughout the country in that there is 
a bed of sand 24 in. thick, 13 in. of 
graded gravel, a system of underdrains, 
and filter rate controllers. The under- 
drain system at present is perforated 
pipe, 2 in. in diameter, spaced 12 in. 
apart on centers, and having 11/32-in. 
holes spaced 6 in. on centers. It is 
planned to remove these underdrains 
later and test other types. One of the 
filters has a marble operating table 
and hydraulic valves, whereas. the 
valves on the other one are hand op- 
erated. Both filters have gauges that 
record and indicate both the rate flow 
and loss of head. 

Surface Wash.—The only thing un- 
usual about the filters is the surface 
wash. This is a system of %-in. pipes 
spaced 20 in. apart and located about 
1 in. above the sand. The pipes have 


3/16-in. holes to project jets of water 
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on a downward angle at about 30 deg. 
to the horizontal. The holes are spaced 
12 in. apart on each side of the pipes, 
and as arranged there are 96 holes for 
100 sq. ft. of sand surface. The under- 
drain system has two 11/32-in. holes 
per square foot. When a filter is being 
washed and the sand is suspended 4 to 
6 in. the jets of water are thrown into 
the sand where it is believed they will 
be most effective in breaking up the 
mud balls and clogged masses of sand. 
The water from the surface wash comes 
from the pressure mains, the pressure 
being 50 to 60 lb., but it is greatly 
reduced by friction losses. The holes 
should be varied according to the pres- 
sure of the water. A jet should be pro- 
duced that will cause a disturbance 15 
to 20 in. from the pipe, and if the pres- 
sure is only 20 to 25 lb. the pipes and 
probably the holes should be larger. 
Being projected at an angle of 30 deg. 
downward there is no possibility of the 
disturbance affecting the gravel, neither 
does it throw the sand upward more 
than the usual wash 
when as much water 
is being applied be- 











neath the bed as the 

total amount used. 
Wash water is now 
: being applied under- 
neath the beds in the 
UI usual manner at a 
rate of 19 in. vertical 
rise per minute and 
through the surface 
wash at the rate of 5 in. vertical rise, 
consequently the total wash water used 
is the same as if 24 in. vertical rise was 
being applied only underneath the beds 
as is customary practice. No additional 
water is used, but about one-fifth of it 
is being applied through the upper sys- 
tem of piping at a higher pressure than 
that applied beneath the bed. The upper 
or surface wash is turned on at the same 
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time or in advance of the regular 
wash and is cut off about one-fourth 
minute in advance of the regular wash 
so that the bed will settle to a smooth 
uniform surface. The gentle disturb- 
ance produced in the ordinary wash is 
not sufficient to prevent the formation 
of mud balls and clogged places for 
many of the waters now being filtered. 
The surface wash will not break up 
clogged areas that are resting on the 
gravel as all large clogged areas do, 
but it will keep the sand so clean that 
the clogged areas will not start. 


Most mud balls remain on or near 
the surface of the sand and do not 
greatly affect the filter beds except that 
sand frequently becomes embedded in 
the mud, causing it to sink to the 
gravel. This frequently starts the for- 
mation of clogged areas. Mud balls 
on the surface may materially affect 
certain kinds of experiments and it is 
necessary that the sand be kept clean 
and the surface smooth. Scraping the 
surface would remove some of the fine 
sand that is usually near the surface 
and would be correcting a bad condition 
only to allow it to get bad again, con- 
sequently it seems that some _ such 
washing device is almost an essential. 
Fig. 2 shows the sand surface to be 
free from mud balls, or clogged areas 
which usually occur along the side walls 
first. This bed had been in operation 
about eight months. The Lake Michi- 
gan water is not one that causes the 
filter beds to clog badly and this does 
not prove that the surface wash would 
keep filter beds in good condition else- 
where, yet it is believed that it will 
if properly installed and properly oper- 
ated. The proportion of water to be 


applied through the surface wash may 
need to be greater than one-fifth where 
the beds clog badly. 
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Fig. 7—Turbidimeter 
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Small Filters—The small filters, 
which have 10 sq. ft. area each, are 
constructed of steel. They are set on 
platforms so that they may be moved 
from one location to another with a 
Barrett lift truck. The filters are pro- 
vided with hose connections so that 
changes in the set-up may be made by 
the operators without having to change 
any piping. Some of the hose may be 
seen in Fig. 3, which shows several 
of the small filters. Where frequent 
changes have to be made, and union 
rules do not permit filter operators to 
do piping work, the wisdom of using 
hosing connections becomes apparent. 
There has been less than one day of 
work for a plumber since the plant was 
constructed, yet the small filters have 
been moved about considerably since 
starting operation. 

The rate of flow through the small 
filters is set by hand, the rate being 
adjusted every hour. Fairly uniform 
control is obtained in this manner, more 
uniform than may be expected. Each 
filter has two meters, one a venturi for 
use in setting the rate and the other 
an ordinary service meter for keeping 
a record of the amount filtered. It is 
true that such an arrangement requires 
constant watching, but additional help 
is not required when the filters are 
being run. Having 10 units of this size 
hastens the completion of the experi- 
mental work, and as has been stated 
enables experiments to be conducted 
with a greater degree of accuracy than 
would be the case with fewer units. 

Carbon Dioxide Plant.—The CO. used 
for recarbonating the water, when the 
treatment leaves it more alkaline than 
it should be for domestic uses, is ob- 
tained by burning city gas. This is not 


the cheapest way of producing CO., but 
it gives a constant flow which is of 
great importance in experimental work. 
The CO, apparatus, except the com- 
pressor, was furnished by the Flinn & 
This is shown in Fig. 4. 
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Fig. 9—Loss of Head Curves 


The plant has a capacity of about 2 lb. 
of CO, per hour, which is sufficient for 
experiments using lime and iron. It is 
not enough, however, to recarbonate 
water to maintain a flow of 2 gal. per 
square foot per minute for one of the 
larger filters when the excess lime 
treatment is used. Having the smaller 
units the larger filters can be cut out 
and experiments using most any rate of 
filtration may be conducted with the 
present equipment. Should the work 
indicate that the excess lime treatment 
needs investigating more thoroughly 
the supply of CO, will be increased. It 
may be found cheaper to purchase the 
excess over the plant capacity in cylin- 
ders than to increase the capacity of 
the plant. It would be only a few 
experiments where it would be neces- 
sary to run the large filters. 


The diffuser piping is a grid made of 
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Fig. 8—Floc Detector for Filters 





%-in. pipe, 6 ft. by 6.5 ft., with pipes 
spaced 2 ft. apart. The holes are 1/16 
in. in diameter, point downward, and 
are spaced 6 in. apart along the pipes. 
This makes a total of 48 holes. The 
grid is connected by rubber hose to 
the supply line and may be suspended 
at any depth at any point in any of 
the settling basins. It is easily moved 
from one location to another without 
disconnecting the piping. 


In giving this description of the plant 
no effort has been made to describe 
all of it in detail. It is only where 
the design is unusual or different from 
that of prevailing practice that detail 
descriptions are given. There are many 
things so near what may be found else- 
where that details should not be neces- 
sary. To illustrate: There are two 
chlorinating machines. They are Wal- 
lace and Tiernan machines just like 
those in many plants throughout the 
country. This applies to the chemical 
feeding equipment and to other parts 
of the plant. 


Method of Conducting Experiments. 
—The method of conducting the experi- 
ments has been partially explained with 
the description, however, certain sub- 
jects will be discussed more fully. It 
is not intended to give the results of 
what is being found, for the paper is 
already too long for presentation in 
the time allotted. The work has been 
divided into 44 subjects, but the out- 
line may be changed somewhat as the 
work progresses. Work is under way 
on the 23 subjects marked with an 
asterisk (*). 


Outline of Experimental Work 


1. Chemical Treatment. 
a. *Aluminum sulfate. 
b. *Ferrous sulfate and lime. 
ce. Chlorinated iron. 
d. *Excess lime treatment. 
e. Lime and soda ash. 
f. Sodium aluminate. 
g. *Recarbonation. 
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2. Mixing Basins. 
a. Types of basins. 
b. *Time of mixing. 
ec. *Violence cf agitation. 


3. Settling Basins. 
a. Size and type of basins. 
b. *Rate of settling produced by various 
treatments. 
ce. Sludge removal. 


4. Filters. 
a. *Rates of filtration. 
b. Size of sand. 
ce. Kind of sand. 
d. Depth of sand. 
e. Gravel. 
f. Underdrains. 
x. Controlling apparatus. 
h. *Washing. 
i. *Surface wash. 
j. Air-binding of filter beds. 
k. Causes for clogging. 
Reverse flow agitation in lieu of wash- 
ing during periods of short filter runs. 


5. Chlorination. 

a. Prechlorination as an aid in chemical 
treatment. 

b. *Prechlorination as an aid in length- 
ening filter runs. 

ce. Prechlorination as an aid in keeping 
the sand beds in good condition. 

d. Chlorine required to make the water 
safe bacterially. 
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6. Removal of Tastes and Odors. 

a. *Removal of phenol by excess chlori- 
nation. 

b. Removal of other tastes and odors by 
excess chlorination. 

c. *Activated carbon for the removal of 
phenols and other taste producing sub- 
stances. 

d. *Activated carbon for dechlorinating 
water treated with an excess of chlor- 
ine. 


7. Filtration Without Chemical Treatment. 
a. *Slow sand filtration. 
b. Rapid fine sand filtration. 
ce. *Rapid coarse sand filtration. 
d. *Methods of filtration frequently used 
for industrial purposes. 


8. Miscellaneous Items. 

a. *Duplication of plant results in the 
laboratory. 

b. *Measurement of the volume cf co- 
agulated matter. 

ce. *Methods of testing for phenols. 

d. *Microscopical counts. 

e. *Effect of the size of unit on filtra- 
tion results. 

f. *Special equipment and devices. 

gx. Effect of certain trade wastes on fil- 
tration. 


The Laboratory Part.—No description 
of the experiments being conducted 
would be complete without relating the 
part the laboratory plays in the work. 
Many of the problems are attacked 
first in the laboratory and then in the 
plant. It is possible to conduct experi- 
ments in the laboratory at a much less 
cost than they can be conducted in the 
plant. Not only this, but conditions 


can be varied greatly beyond the ranges 
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of what may be accomplished in a plant, 
and this is frequently of great value in 
the interpretation of results or in ob- 
taining specific proof of some point. 
The idea has prevailed heretofore that 
very little could be learned from labo- 
ratory as to the performance of a filtra- 
tion plant. This has been due to the 
lack of the right kind of equipment 
and a knowledge of how to conduct 
the experiments. For our work, use 
is made of several pieces of equipment 
not found so extensively in water purifi- 
cation laboratories. The equipment 
consists of a stirring machine (Fig. 5), 
laboratory sand filter (Fig. 6) (cen- 
trifuge with 100-cc. tubes), turbidimeter 
(Fig. 7), and floc detector (Fig. 8). 


With this equipment the water may 
be treated and filtered in such a way 
as to give very accurate duplication of 
plant results. To show that the labo- 
ratory filter will give duplication of 
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10—Activated Charcoal Filter 


larger filters, one of them has been set 
up in the plant and operated under the 
same conditions as the larger filters. 
Fig. 9 shows loss of head curves for 
filters having areas of 100 sq. ft., 10 
sq. ft. and 2.46 sq. in., the smaller one 
being the laboratory filter. Every con- 
dition was the same, except the sand 
bed area, that is, the same water 
branched and went to the three units. 
The sand was the same depth and size, 
in fact it was all from the same pile of 
sand. The filters were operated under 
the same hydraulic conditions in that 
part of the head was positive and part 
negative, and the rates per square foot 
were the same. 


It is not expected that two filters of 
the same area will give loss of head 
curves that coincide more closely. First 
one unit and then the other may show 
slightly longer or slightly shorter runs. 
The bacterial results average very 
closely for the three size units, just as 
closely as one would expect three filters 
of the same size to average. This also 
applied to the turbidity removal. In 
other words, the small laboratory filters 
and the small plant filters give the 
same results as the largest units. This 
fact greatly facilitates the work. Most 
of the time there are three to ten ex- 
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periments under way in the plant and 
the laboratory. 

Flexiblity of Plant.—To illustrate the 
importance of flexibility in the experi- 
mental plant, double filtration was not 
contemplated when the plant was con- 
structed. There was no difficulty, how- 
ever, in making the set-up as shown 
in Fig. 10 for testing activated carbons. 
In this case it is essential to have water 
going through the carbon bed. 


The experimental work quickly dem- 
onstrated that handling the microorgan- 
isms so as to produce filter runs long 
enough for the practical operation of 
a large plant was going to be our ma- 
jor problem. For a period of six to 
eight months the lake water contains 
such an abundance of certain micro- 
organisms that it would be difficult to 
operate when aluminum sulfate is used 
to coagulate the water. Ordinarily 
there is not enough turbidity in the 
water to materially aid in settling out 
the coagulated matter before it reaches 
the filters and a large percentage of 
the organisms go on to the beds. In 
some localities it is possible to kill the 
microorganisms and settle most of them 
out in large storage reservoirs, but it 
is evident that the microorganisms can- 
not be controlled in Lake Michigan. The 
water must be taken as it is and the 
trouble handled in some other manner. 


It is not the purpose of this paper 
to give results of the experiments, but 
one or two things may be mentioned. 
The work to date indicates quite con- 
clusively that some treatment other 
than aluminum sulfate will have to be 
used at least part of the time. This is 
a fact of major importance and it is 
doubtful if any designing engineer 
would provide for the use of a coagu- 
lant other than aluminum sulfate in 
the absence of the experimental work. 
This alone more than justifies the total 
expenditure for our work. The experi- 
ments also indicate quite conclusively 
that filtration rates greater than 125,- 
000,000 gal. per acre per day may be 
used, another fact which, if confirmed 
by future experiments, will result in 
saving much more than the total cost of 
the experimental work. 


There are many things relating to 
apparatus and to patented devices that 
need investigating. In the absence of 
definite figures a clever salesman may 
persuade the engineer to include some- 
hing in the design not entirely suited 
for the work it has to do. The writer 
is aware of seven types of dry feed 
machines for feeding chemicals into the 
water, most of which are being actively 
promoted. The engineer has no infor- 
mation as to the relative merits of dry 
or solution feeds. There are five or six 
types of filter rate controllers, several 
of which are being actively promoted. 
A number of. different kinds of filter 
bottoms and filter under drains have 
been used with not much information as 
to their relative merits. There are 
advocates of slow sand filtration and 
there are those who believe that this 
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kind or that kind of treatment should 
be used. It is admitted that a few of 
the experiments are being conducted 
primarily to keep the designers of the 
large plant from being annoyed un- 
duely by the advocates of certain de- 
vices or equipment. Some promoters 
do not hesitate to take the fight over 
the engineer’s head and it is well that 
he be fortified with facts. 


It is hoped that these remarks will 
give a clearer insight as to the mag- 
nitude of the problem and to the im- 
portance of conducting experiments 
under conditions that give accurate and 
reliable information. 

The writer wishes to express his ap- 
preciation of the courtesies being shown 
him in the work by Richard W. Wolfe, 
Commissioner of Public Works; Loran 
D. Gayton, City Engineer; and Henry 
A. Allen, Mechanical Engineer, in 
charge of the Operating Division of 
the Bureau of Engineering. 





When the Experts 
Were Dismissed 


An Inefficiently Operated Sewage 
Treatment Plant 


By CHARLES CARROLL BROWN 


Associate Editor Municipal News and Water 
orks 


OME years ago visits were made at 

intervals to sewage treatment plants 
in a city using Imhoff tanks which had 
the benefit of good engineering design, 
one at least of advice from Karl Imhoff. 
They also had the advantage of expert 
superintendents of operation and of the 
research conducted by them, so that the 
plants were pointed to by other cities 
as examples worth following. They 
had their troubles from time to time 
and some history was made and pub- 
lished, making known the methods used 
in overcoming these difficulties which 
were stepping stones in the advance of 
knowledge of a subject which is not yet 
too well known. 


But changes in administration and 
increase in liberality of expenditures 
followed by drastic curtailing of ap- 
propriations, led to dismissal of experts 
and reduction of forces until a brief ex- 
amination recently showed the results 
of neglect, lack of knowledge of proper 
methods of operation, inability to make 
the research necessary to keep up with 
the growth of the city and the con- 
stant tendency toward overloading the 
plant, and the lack of men enough to 
keep the plant in good clean operating 
condition. 


When the plants were built, early in 
the history of the Imhoff tank in this 
country, they were located outside the 
city in the bottoms of the valleys of 
the creeks whose watersheds they serve, 
and the surrounding hills were forest 
or farm land, beautiful as scenery and 
highly eligible for first class city and 
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suburban developments in estates and 
subdivisions. 

Real Estate Development Around the 
Plant.—The good condition of the sew- 
age treatment plants and consequent 
freedom from odors and other unpleas- 
ant features, evidently did not discour- 
age the fine developments referred to, 
for now the hilltops are dotted with 
large estates, fine mansions and large 
institutions almost all round the hori- 
zon, and the better class of subdivisions, 
made beautiful by the best exercise of 
the city planners and landscape archi- 
tects are crowding closer each year to 
the city property on which the plants 
are located, not only on the side next 
the city but around the area both ways. 

Recently there have been complaints 
of odor nuisances and demands for their 
abatement, and some rather futile at- 
tempts at cleaning up are under way. 

The city is far enough south to in- 
sure that the purification of the sew- 
age on its way through the plant can 
continue throughout the year with little 
retardation from the action of cold 
weather, and it would seem to be easy 
to apply some of the modern methods 
of handling such treatment plants with 
2 minimum of odors if not with prac- 
tical freedom therefrom. Some of these 
methods were developed in these plants. 

Present Condition of the Plant.—One 
of the plants was visited on a day so 
rainy in the morning that work on the 
plant was stopped before noon and only 
a negro watchman was on duty. The 
work on hand was a washing of all the 
stone in the filter beds and the effluent 
from the Imhoff tanks was discharging 
directly into an outlet ditch and thence 
into the creek. While there was a 
fair amount of dilution by the creek, 
enlarged by recent rains, the stream 
for the observed mile or so below the 
plant was of nearly the same color as 
the effluent from the plant, but under 
the drenching rain had no appreciable 
odor, although the influent of the plant 
had a noticeable odor of slightly stale 
sewage. Less favorable conditions of 
dilution of sewage and absorption of 
gases by the falling rain might well 
give rise to complaints from the neigh- 
bors of objectionable odors. 

Checks on Operating Steps Lacking. 
—Observation of the tanks showed that, 
with the exception of one or two of 
them, the water surfaces of the flow- 
through chambers were kept clear, but 
nearly all the gas-chambers were foam- 
ing and overflowing into the flow- 
through chambers. Part of the gas 
chambers were provided with iron hoods 
to collect the gas, but the hoods and 
the connecting pipe were not main- 
tained in good condition and much gas 
was leaking out of hoods and pipe as 
well as bubbling out of the water 
around the submerged edges of the 
hoods. This may have been due to 
the gas not being burned, at least when 
work is stopped on the plant. There 
were some indications that a consider- 
able source of odors might be the 
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sludge, drawn too frequently and so not 
completely decomposed and rendered 
practically odorless. The question then 
arises as to whether the plant is over- 
loaded or is inefficiently operated. The 
inspection was brief and considerable 
time would be necessary to answer this 
question. Disuse of laboratory showed 
lack of checks on the steps in the op- 
eration of the plant, which might in- 
dicate the probable sources of the 
troubles. 


This visit would not have been re- 
ported except for the facts stated as 
to its former good condition and its 
present poor condition and the rather 
evident inability of the present opera- 
tors to determine the sources of the 
trouble and to apply tested methods of 
manipulation and treatment. It is the 
largest plant visited in the past two 
years which showed markedly poor re- 
sults and suggests that there may be 
others of similar size which are in like 
condition. The weather conditions in 
the South are so much more favor- 
abie for efficient sewage treatment that 
there is much less excuse for an odor- 
ous plant than farther north, where 
artificial heat is sometimes used to sup- 
ply the deficiencies of the winter cli- 
mate and keep the processes of purifi- 
cation in efficient operation throughout 
the year. 


The city referred to is nameless here, 
as some other city under like conditions 
of neglect of sanitary matters from 
political reasons or mistaken economy 
might well have happened to receive 
the visit during a like period of trouble 
from similar abandonment of the prin- 
ciples and necessities of efficient opera- 
tion. 

<<» 
New York State Street and Road Con- 
tractors to Meet 


The street and road construction in- 
dustry of New York State will gather 
at the Hotel Syracuse, Syracuse, N. Y., 
March 13 and 14, in connection with 
the third annual convention of the New 
York State Highway Chapter of the 
Associated General Contractors of 
America. It is expected the state-wide 
gathering of this industry will attract 
hundreds of contractors from all sec- 
tions of New York State. What is of 
interest to contractors is likewise of 
interest to material producers, equip- 
ment manufacturers, bonding interests, 
city and county officials, state and city 
engineers and all others allied with the 
industry. 


The meetings will be held on the 
afternoon and evening of March 13, 
and on the morning and afternoon of 
the 14th. The banquet will be held in 
the Grand Ballroom of the Syracuse 
Hotel at 7 o’clock, Thursday evening, 
March 14. The banquet will be a 


friendly get-together with an elaborate 
entertainment furnished by the asso- 
ciate members of the organization and 
advertisers in its magazine. 
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Business Frontage and _ Its 
Relation to Population in 
Chicago Region 

How much business property to plat 
in subdivisions and to zone for com- 
mercial use is the outstanding question 
always before the subdivider and the 
zoning authorities. 

The Chicago Regional Planning Asso- 
ciation believes that there is a definite 
relationship between population and the 
amount of business property actually in 
use. To find what that relationship is, 
measurements were made in 48 cities 
and villages in the Region of Chicago to 
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determine the facts. Thirty-three of 
the communities measured were medium 
sized suburbs both residential and in- 
dustrial, in varying directions and dis- 
tances from Chicago. Ten larger cities 
were added, Evanston, a residential city 
directly adjoining Chicago, Kenosha, 
Chicago Heights, East Chicago, Aurora, 
Elgin, Joliet, Gary, Michigan City and 
Hammond, industrial communities from 
29 to 57 miles away. 

These measurements were made over 
a period of more than two years, 19 
communities having been measured in 
the summer and fall of 1926, and 
the remainder in 1927 and 1928. 

The 19 cities measured in 1926 were 
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remeasured in 1928 and show substan- 
tially the same average. 

At each place exact measurement: 
were made of the ground floor stor 
frontage actually in use and the num 
ber of stores was recorded in fifteen 
main classifications. Municipal ani 
federal buildings were omitted. The 
population is an estimate from the most 
reliable sources. 

Conclusions.— Approximately 50 ft. of 
business property are in use by every 
100 people in the 43 cities and villages 
measured. 

The character of the community (in- 
dustrial or residential) has little effect 
on the amount of business frontage in 
use. 

The size of the community makes lit- 
tle or no difference in the relation be- 
tween population and business frontage. 

Generally, the community which lies 
a greater distance from Chicago, in 
miles and minutes, has a larger amount 
of business frontage per 100 people. 
This is because the business frontage 
serves a population outside its corporate 
limits which is not represented in our 
population figures. 

Recommendation. — The Chicago 
Regional Planning Association recom- 
mends that subdividers and zoning au- 
thorities adopt the figure 50 front feet 
of business for each 100 expected pop- 
ulation as a basis on which to estimate 
the needed business property in subdivi- 
sion plats and in.zoning ordinances. 

—_—_—~<>___—_ 








Convention of Illinois Water , 


Well Drillers 


The convention of the Illinois Water 
Well Drillers Association, held Feb. 12 
and 13 at Urbana, IIl., was attended 
by practically 100 water well drillers 
and contractors located throughout the 
state. Some very interesting papers 
were read by contractors, engineers and 
members of the State Geological Sur- 
vey and the United States Geological 
Survey. Practical talks were given on 
how to satisfactorily and economically 
perform practically all details of drill- 
ing and completing wells of all sizes, 
from small farm wells up to 200 ft. in 
depth to large municipal water works 
plants, where the wells would run in 
price from $15,000 to $30,000 each, and 
where the work would consist of con- 
structing the entire plant such as well, 
pumping equipment of all sizes, pump 
house and reservoir and pipe lines. 

The officers elected for the year 1929 
are: 

Chas. S. Cumming, President, Gari- 
ner, Ill.; B. L. Palmer, Vice-President, 
Aurora, Ill.; S. G. Geiger, Secretary, 
Chicago, Ill.; C. F. Steigman, Treas- 
urer, Paxton, Ill.; Guy W. Peterson, 
Director for three years, Rockford, III.; 
Mike Ebert, Director for two years, 
Washington, Ill.; H. Meister, Director 
for one year, Tuscola, II]. 

The Convention for 1930 will be held 
in February of that year at Urbana, IIl. 
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Some Important Features of Sewage Disposal 


A General Discussion of 
Matters Needing Consideration 


By WYNKOOP KIERSTED 


Consulting Engineer, 614 Interstate Bldg., Kansas City, Mo. 


HE question arises whether we are 
T progressing as well as we may and 
whether we are devoting our efforts 
along the right lines in the matter of 
sewage disposal. As our cities develop 
industrially, socially and intellectually 
we find new conditions arising which 
demand our best thought to meet them 
in the most satisfactory and economical 
way. The standards of living have been 
raised continually, and _ accordingly 
there is an increasing demand for more 
that contributes to social and intellecual 
welfare. Things that were once re- 
garded as luxuries have become a neces- 
sary contribution to our daily wants 
and comforts. Among these changes 
there has been a great growth of civic 
pride and enterprise which exhibits it- 
self in various ways as in the construc- 
tion of beautiful buildings, the provision 
of parks, boulevards, recreational facili- 
ties of various kinds, assembly halls, 
and numerous other improvements 
which render a city beautiful, attractive 
and healthful. While there is much in 
geographical location to stimulate in- 
dustrial development and urban growth 
still quite as much depends upon the 
enterprise and energy of the citizens. 
There is always a desire of every town 
to give prominence to some distinctive 
feature it possesses, either a natural 
resource, some special industrial devel- 
opment, unique public works, salubrious 
climate, but there is one thing that all 
aspire to, and that is clean and health- 
ful surroundings. 


Two Important Utilities ——Probably 
none of the other urban utilities con- 
tribute more to the comfort, economy 
and safety of civic life than a whole- 
some public water supply and water- 
carriage sewage. The two are linked 
together in too close relation to be suc- 
cessfully separated. The wholesome 
water entering the household or indus- 
trial works comes out grossly soiled and 
polluted, entirely unsuited to be re- 
tained upon the premises because of its 
putrescibility. It must be provided with 
facilities for a complete and steady out- 
flow which can be utilized with a mini- 
mum of effort and a maximum of 
economy. This quick, effective and 
economical removal of _ putrescible 
household waste has engaged jointly the 
most intelligent effort of the ablest 
sanitarians and the best manufacturers 
of sanitary ware for many years and 
has culminated in the present-day wa- 
fer-carriage system of sewage and 
house drainage. Everything putrescrible 
and readily conveyed by water passes 
out of the household, out of the neigh- 


borhood and away from the community 
through well ventilated, securely 
jointed, impervious, closed conduits in 
the briefest possible period of time. 
The system is so simple of design, so 
provided with self-contained mechanical 
appliances of which no household ten- 
ant can mistake the proper manipula- 
tion and in its entirety so self-contained 
as to require the little operating atten- 
tion needed in preventing obstructions 
by articles surreptitiously thrown into 
the street sewers. It is the common 
desire of the entire community that 
there shall be no interference with the 
service which the sewers afford and that 
such inspection be given the operation 
of the system as a whole, as to prevent 
any interruption of service. Any in- 
dividual who deliberately attempts to 
interfere with the service is summarily 
halted. He is not allowed to jeopardize 
the safety or convenience of the com- 
munity’s interest in his own behalf. 
Moreover he is obliged to use the drain- 
age system in accordance with pre- 
scribed regulations rather than to offend 
his ‘neighbors by allowing putrescible 
and offensive waste to accumulate on 
his premises. 

Even in the matters of detail, water- 
carriage sewage represents the com- 
bined effort of many intellects and it 
is regarded today as nearly ideal as 
humanly possible to make it, and until 
something better is evolved it has be- 
come a settled custom throughout the 
world upon which to base sanitary 
urban development. 

Disposal by Dilution.—The question 
naturally arises what to do with the 
raw sewage after collection. The first 
thought is to discharge it into a water 
course or other body of water. This 
thought is purely subjective. The sug- 
gestion arises simply because of asso- 
ciation with the water-carriage method 
of sewage. It is not the fruit of in- 
telligent reflection. It is only an in- 
stinctive impulse which will not stand 
up under intelligent analysis. 

The rights of a community are com- 
parable with those of the individual. No 
community has the right to discharge 
raw sewage into a water course to the 
annoyance and injury of an individual 
or community located below it who have 
occasion to use the water of the stream 
or are annoyed by the odors of stranded 
putrefying matter. No city or indus- 
trial institution has the right to dis- 
charge raw sewage into a body of water 
agitated only by wind and tidal cur- 
rents in a manner which will endanger 
the comfort or health or offend the 
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aesthetic taste of those seeking recrea- 
tional pursuits in or upon its waters. 
We know that such things are done, 
but we also know that an enlightened 
public opinion does not uphold the prac- 
tice and will sustain any legislation 
honestly conceived and passed to pro- 
tect the public safety and abate nuis- 
ances. 

The argument is often made that 
every city obliged to obtain its water 
supply from a polluted source should 
protect itself against infection by puri- 
fying and sterilizing the water before 
use. The argument has weight when 
applying to pollution arising in Nature, 
but is made simply in defense of an evil 
when the pollution is man-made. Tol- 
eration of an offense of this kind is 
sometimes cheaper, and often politically 
safer than its abatement, at least for 
a time, or until an aroused public acts 
through its legal representative. 

Objections to Dilution Method.—Out- 
lets in deep water of raw sewage do 
not necessarily insure the requisite 
amount of dilution for natural purifica- 
tion, for the relatively warm sewage 
rises, seeking temperature equilibrium 
and at times floats on the surface to 
be widely dispersed by wind and wave. 
With similar outlets in the ocean the 
sewage invariably reaches the water 
surface by reason of its lower specific 
gravity. The lighter solids suspended 
in sewage and all the flotsam receive a 
wide distribution by wind and wave, and 
the life of pathogenic germs may be 
long enough, even in such an environ- 
ment, to reach shoal water and infect 
sea food products, rendering steriliza- 
tion compulsory. Without some such 
measure an infected locality of this kind 
may become a reservoir of infection for 
a large territory. 


We can cast a hopeful look forward 
when we recall that our largest inland 
city, which for many years has at- 
tempted to dispose of raw sewage by 
dilution with water from Lake Michi- 
gan, is now engaged in constructing 
sewage disposal works of enormous 
proportions. New York is also plan- 
ning purification works for a part of 
its sewage. 

The organizations established for the 
purpose of arousing public interest fa- 
vorable to legislation prohibiting the 
indiscriminate dumping of waste and 
filth into the water courses, for the 
preservation of a wholesome environ- 
ment of the coast and lake beaches, 
for the restoration of conditions of lake 
and stream suitable for the higher 
order of fish life and for the preserva- 
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tion of wild life in general, are doing 
a good work. Health officials are also 
doing their part in educating the public 
and by rules and regulations, judici- 
ously administered, are gradually get- 
ting effective action on the part of com- 
munities and are converting tourists 
through recreational districts like the 
forest preserves to a better regard for 
a higher standard of sanitation. 

These organized efforts are sure to 
arouse the intelligent thought of the 
country to the realization that the dis- 
posal of raw sewage by the dilution 
method is not an ideal method of dis- 
posal and therefore should not and can- 
not prevail as a settled custom. It is 
the fruit of instinct and not of an en- 
lightened intelligence. 

Ordinary sewage contains scarcely 
more than one-tenth of one per cent of 
putrescible matter, of which about two- 
thirds is in solution and one-third is in 
suspension. That in solution is readily 
oxidized under favorable conditions, 
while that in suspension is difficult to 
oxidize, but can readily be reduced to 
an inoffensive condition by digestion. 
The existence of putrescible matter in 
these two states and the difference in 
the manner of reducing them to stable 
and inoffensive compounds is a funda- 
mental consideration in the art of sew- 
age purification. This distinction, al- 
though of utmost importance, is often 
ignored in the design of sewage purifi- 
cation works. 

Sewage Farming.—For instance, 
where sewage farming is attempted 
without the separation of the putrescible 
matter in suspension from the dissolved 
portion, more or less objection has 
arisen because of offensive odors arising 
from the fermentation of stranded or- 
ganic solids. This alone is sufficient 
to prejudice the majority of people 
against this method of sewage disposal 
and through prejudice to injure the 
marketability of the products of the 
farm. In fact the fertilizing value of 
the suspended matter in sewage is too 
small to offset the nuisance and injury 
arising from fermentation. Besides the 
insoluble matter is not in shape to be 
absorbed by plants. The situation is 
quite different with the putrescible 
matter in solution, for in this condition 
it is readily oxidized in percolation 
through the surface soil by bacterial 
activities into inorganic compounds in 
solution suitable for absorption by plant 
life—the water serving not only for 
transport but also as the agency 
through which the food supply can be 
assimilated. Therefore sewage irriga- 
tion is really restricted to dealing with 
the liquid portion of the sewage. In 
order to do this economically and in- 
offensively the separation of the matter 
in solution from that in suspension is 
highly desirable to say the least. 


Condition of Sewage When Applied 
to Filters or Beds.—Another instance 
demanding consideration is the condition 
in which sewage is applied to the trick- 
ling filter or oxidizing bed. Here par- 
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tially settled sewage, usually the effluent 
of Imhoff tanks, containing from 30 to 
50 per cent of finely divided suspended 
matter, is sprinkled over a concrete 
lined bed of underdrained broken stone 
to facilitate the rapid oxidation by bac- 
terial activity. No fermentation or 
putrefactive action is expected or pro- 
vided for in these filter beds. Accord- 
ingly the large percentage of putrescible 
solids arrested in the filter must con- 
tinue to accumulate, practically un- 
altered, until an overloaded filter is 
forced to disgorge or to clog. The dis- 
gorged solids, still putrescible, must be 
caught in a final settling basin and de- 
livered into a digestion tank or dried on 
underdrained drying beds. The practice 
of putting into an oxidizing filter putres- 
cible solids which cannot be materially 
changed in the process which oxidizes 
the putrescible matter in solution does 
not appear to be a logical proceeding. 
Why not prepare the sewage for the 
filter by first removing the solids and 
consigning them directly to the process 
suitable for their proper reduction? 
We know the trickling filter can remove 
putrescible matter in solution quickly 
and successfully and should do so with 
filters of less volume than is necessary 
when partially settled sewage is ap- 
plied to them. Odors certainly will be 
reduced, there will be less damage of 
clogging and there is a strong proba- 
bility that oxidation can be consum- 
mated without the aid of a final settling 
basin. 

Advance Preparation of Sewage.—Is 
it not a fact that sewage purification 
has not advanced as rapidly as it 
should? It certainly looks so. It looks 
as though some fundamental considera- 
tions have been overlooked or neglected. 
There is much evidence to indicate that 
failure to do what is expected or de- 
sired is due, largely at least, to the neg- 
lect of properly preparing sewage for 
purification. This advance preparation 
should consist in a separation of the 
putrescible liquid from the putrescible 
solids with the following rule in mind, 
namely, that the putrescible matter in 
solution should go to the oxidizer and 
the solids to the digester. 

The oxidizer may be a trickling filter, 
intermittent filtration bed, land in ir- 
rigation, aeration, dilution with large 
volume of water, or some other method. 
The digester may be a lagoon, an open 
tank or a closed tank with gas collector, 
whichever meets the local conditions 
most economically and successfully, but 
with the distinction that it be for “sepa- 
rate digestion.” 


Difficulty is conceded in the separa- 
tion of putrescible matter in solution 
from that in suspension. Even so, if 
the rule as stated is fundamentally 
correct, a way should be found to over- 
come the difficulties at reasonable cost. 
It can be done within the practical lim- 
its of 90 per cent removal of suspended 
solids. And to achieve even better 
results economically is well worth the 
effort. As in the preparation of water 
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for filters, so in the preparation of 
sewage for purification, the aid of a 
coagulant or of aeration or some other 
similar means to render the fine col- 
loidal suspended matter settleable will 
undoubtedly be necessary. It follows 
then that there is need of a more ex- 
tended use of well designed and well 
operated settling basins than has been 
customary heretofore. This additional 
cost will be offset, in a great measure 
at least, in a reduced size and cost of 
structures for purifying the liquid por- 
tion of sewage and possibly of the 
digesters which can then be operated 
more advantageously and scientifically 
under the “separate digestion” plan 
than is possible in the use of the two- 
stage tanks usually employed in the 
past. 


Considerations of Fundamental Im- 
portance.—Even a cursory discussion of 
the question of sewage disposal cannot 
be attempted in this or any other brief 
paper. There are too many ramifica- 
tions of the subject, each one of which 
constitutes a subject admitting of con- 
siderable elaboration. But every proc- 
ess or art, like the one discussed, pos- 
sesses certain fundamental principles 
which must be thoroughly studied be- 
fore they can be applied intelligently. 
And more than this it is essential to 
know the degree to which the applica- 
tion of fundamental principles can be 
modified to conform with the conditions 
and requirements in different localities. 
The author’s attempt is to suggest a 
few considerations which he believes to 
be of fundamental importance which 
are now briefly recapitulated: 


The disposal of raw sewage by dilu- 
tion is a practice which appeals to in- 
stinct and not to an enlightened intelli- 
gence. It should be discouraged. 


The purification of sewage in any 
manner demands advance preparation 
of the sewage, no matter what may be 
the process employed. 

Since putrescible matter in solution 
can be most quickly reduced by oxida- 
tion and that in suspension by digestion 
the two should be separated as far as 
economically possible before attempting 
purification. In the settling basin 90 
per cent or more of suspended matter 
can be removed. The effluent liquid of 
the settling basin should be purified by 
oxidation in a manner best suited to 
each locality. The settled solids when 
not dried and made into a fertilizer 
should go to a digester operated on the 
“separate digestion” plan with the by- 
products of digestion utilized wherever 
and whenever it is found feasible to do 
so. If oxidation by dilution is chosen 
the water should be of such volume as 
to insure sufficient residual oxygen for 
the support of the higher orders of 
aquatic life naturally peculiar to the 
locality. 


Sterlization of the basin effluent is 
always in order where a special pro- 
vision is needed to destroy infectious 
germs. 
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Causes of The Bruckner and The Fritz 


VERY treatise on meteorology men- 
E tions the Bruckner weather cycle, 
which is commonly assigned a period of 
35 years. 


Edward Bruckner published in 1891 
(Klimataschwangkungen seit 1700) a 
remarkable monograph in which 
weather data for 120 years were given 
in great detail. In the Monthly 
Weather Review, October, 1928, many 
of Bruckner’s data are given in a trans- 
lation of an article written by Prof. H. 
Fritz in 1893. Prof. Fritz does not dis- 
cuss weather, but he shows that it fre- 
quently is correlated with sunspots in 
a remarkable manner. When scientists 
express skepticism as to such correla- 
tions they should be referred to this 
article by Prof. Fritz as a starter. 


The French meteorologist, Prof. E. B. 
Garriott, in a “Discussion of Long- 
Range Weather Forecasts” (Bulletin 
No. 35, U. S. Weather Bureau, 1904), 
said: “Bruckner’s empirical cycle of 35 
years, whatever its cause, undoubtedly 
exists in the Indian area. Under the 
title of the Grand Cycle it has long 
been known in Ceylon.” 


That the same weather cycle was 
known at least as far back as Shake- 
speare’s time is evident from the fol- 
lowing quotation from Sir Francis 
Bacon, given in “Climatic Changes” by 
Huntington and Visher: “There is a 
toy, which I have heard, and I would 
not have it given over, but waited upon 
a little. They say it is observed in the 
Low Countries (I know not in what 
part) that every five and thirty years 
the same kind and suit of years and 
weathers comes about again; as great 
frosts, great wet, great droughts, warm 
winters, summers with little heat, and 
the like, and they call it the prime. It 
is a thing I do the rather mention, be- 
cause, computing backwards, I have 
found some concurrence.” 


There have been many attempts to 
find the cause of the Bruckner cycle, 
but hitherto without success. In “En- 
gineering and Contracting,” October, 
1928, I outlined an electromagnetic 
theory of the cause of sunspots; and 
gave spot cycles caused by each of the 
eight known planets and several as yet 
unseen trans-Neptunian planets. Sun- 
spots are, I believe, electromagnetic 
whirls caused by the magnetic fields of 
planets and certain comets. I believe 
that sunspots, in turn, cause the electro- 
magnetic whirls in the earth’s atmos- 
phere that we call cyclonic storms. 

It was shown in that article that 
Mars causes sunspots that reach a 
maximum every 19.5 months. To be 
more exact it is every 19.509 months. 





Weather Cycles 
By HALBERT P. GILLETTE 


Mars revolves about the sun in 22.584 
months. 
19.509 22—429.2 mo. 
22.584) 19=429.1 mo. 
But 429.1—12—35.76 yr. 


This 35.76 yr. is the Bruckner cycle, 
I believe. At any rate it agrees closely 
with it, both as to length and as to 
time of occurrence. 

I assume that the magnetic axis of 
Mars is not coincident with its axis of 
rotation, and rotates slowly backward, 
which accounts for the sunspot period 
being shorter than the orbital period. 
The axis of Mars is inclined nearly 24 
deg. to the plane of its orbit, and when 
the magnetic axis is pointed most di- 
rectly toward the sun the effect of its 
magnetic field upon the sun is greatest. 
This occurs every 429.1 months, as 
above indicated, or at the time when 
the axis of rotation is most inclined 
toward the sun and coincidentally the 
magnetic axis is pointing most nearly 
toward the sun. Since barometric gra- 
dients on the earth are greatest about 
when the sun’s north pole is most in- 
clined toward the earth, it may be 
assumed that it is the north pole of 
Mars that produces sunspot maxima at 
intervals of 19.51 months and of 429.1 
months, the latter being the Bruckner 
cycle. 

The Bruckner cycle is usually not a 
very pronounced weather cycle; and it 
requires a smoothed curve over a long 
period to make it clearly evident. From 
Bruckner’s data the following peak 
years may be assigned to this cycle: 


Mars 
Bruckner Peaks Peaks 
Cold Wet (35.76 yr.) 
1738 1745 1738 
1773 1775 1774 
1813 1815 1809 
1848 1848 1845 
1878 1878 1881 


The Bruckner peaks are in fairly 
close agreement with the peaks of the 
Mars cycle of 35.76 yr.; but it should 
be remembered that a much stronger 
weather cycle is the one caused by 
Jupiter, whose peaks are 11.2 yr. apart. 
A Jupiter peak was due in 1850, but 
for some reason it was modified by 
some other planetary body so that it 
came in 1848, which was one of the 
Bruckner peak years. And another 
Jupiter peak was in 1816. 


According to C. F. Marvin (Monthly 
Weather Review, Feb., 1927) the rain- 
fall at San Diego, Calif., showed a fair- 
ly well marked periodic curve with 
peaks in 1881 and 1917, the amplitude 
peing about 15 per cent. This, it will 


be noted, agrees exactly with the long 
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cycle of nearly 36 yr. that I have as- 
signed to Mars, both as to peak dates 
and as to length of cycle. 

Applying the same method of cal- 
culation used above in the case of Mars, 
I have deduced the following long sun- 
spot cycles assignable to each of five 
planets: 


Yr. 
NR nn as 10.13 
We os eee 20.95 
re ee eee eee 43.00 
ERE ee ee colnet 35.76 
MII Shits niasctiaiceiniantionnd 201.66 


Four of these five cycles had been 
previously discovered, but their causes 
remained unknown. The 10-yr. and the 
21-yr. spot cycles had been discovered 
by Sir Arthur Schuster. The 36-yr. 
cycle had been discovered by Bruckner. 
The 202-yr. cycle had been discovered 
by Fritz, who had regarded it as a spot 
and weather cycle of about 200 yr. It 
had been rediscovered by Clayton 
(“Earth and Sun,” by Huntington, p. 
231). Clayton used harmonic analysis 
of the sunspot numbers, and found a 
semicycle of about 100 yr., indicating 
a full cycle of about 200 yr. 

There have been five outstanding 
errors made by most investigators of 
sunspots and weather cycles: First, 
they have often failed to distinguish 
the cycles due to one cause from those 
due to another cause. Second, they 
have thought cycles could vary greatly 
in length. Cycles can be easily con-. 
fused with one another; and often a 
peak due to one planet is obscured or 
even obliterated by another planet; but 
the cycle assignable to each planet re- 
mains constant. Third, they have 
looked for similar weather conditions in 
nearby localities, not realizing that 
storm belts migrate in latitude. 
Fourth, they have by no means realized 
that there are a great many sunspot 
cycles. Fifth, most investigators have 
assumed that the cycles are multiples 
of one another in length; usually multi- 
ples of the great 11.2-yr. cycle. This 
springs from a false hypothesis, name- 
ly that there are internal forces in the 
sun that cause waves that are spaced 
at harmonic intervals. 

Not only does each of the eight 
planets cause a spot cycle somewhat 
less than its orbital period, as I have 
shown in the article above cited; but 
there is clear evidence of many long 
cycles caused by unseen planets beyond 
Neptune. Moreover I have found so 
many short spot cycles that occur at or 
near the perihelion dates of comets, as 
to leave no doubt that some comets are 
sufficiently powerful to cause sunspots. 
This conclusion is startling only be- 
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cause astronomers have thought that 
if planetary bodies cause sunspots it 
must be through tidal effects produced 
by gravitation. They have ignored the 
evidence of powerful electromagnetic 
effects, as when the heads of certain 
comets contract enormously at peri- 
helion. 

The skepticism that still exists 
among many scientists as to definite 
relationships between sunspots and 
weather springs from the complexity 
of the forces involved, and from igno- 
rance as to the nature of the forces. 
The skein is a tangled one, but it can 
surely be unraveled. For the purposes 
of the hydraulic engineer, as well as 
for many other practical applications, 
it is exceedingly desirable that this 
skein be unraveled as quickly as pos- 
sible. 


— 


Third Annual Meeting Rocky 


Mountain Section American 


Water Works Association 


The Rocky Mountain Section of the 
American Water Works Association 
held its third annual meeting in Den- 
ver, Feb. 14 and 15, 1929. A registra- 
tion of 28 members and 55 guests, con- 
siderably more than that at any previ- 
ous meeting, indicates the growth of 
interest in the section and its activi- 
ties. 





The address of welcome was delivered 
by C. C. Schrepferman, president of the 
Board of Water Commisioners of Den- 
ver. The technical papers presented 
were as follows: 

“Distribution Systems and Service 
Pipes,” by P. R. Revis, City Engineer, 
Cheyenne, Wyo. 

“A Small Filtration Plant,” by Ches- 
ter Truman, Superintendent, Northfield 
Water Co., Colorado Springs, Col. 

“La Junta’s Sewage Pumping Plant,” 
by Geo. E. Hine, City Engineer, La 
Junta, Col. 

“Taking the Hardness Out of Water,” 
by R. E. McDonnell, Consulting Engi- 
neer, Kansas City, Mo. 

“Engineering Problems in Connection 
with Water Rights,” by Geo. M. Bull, 
Consulting Engineer, Board of Water 
Commissioners, Denver, Col. 

“Legal Problems in Connection with 
Water Rights,” by Malcolm Lindsay, 
Attorney, Board of Water Commission- 
ers, Denver, Col. 

“Wells as a Source of Municipal 
Water Supply,” by Wynkoop Kiersted, 
Jr., Consulting Engineer, Kansas City, 
Mo. 

Round table discussions were held on 
mechanical vs. slow sand filters, pre- 
chlorination, and miscellaneous water 
works subjects. 

Talks illustrated with lantern slides 
and motion pictures included: 

“The St. Francis Dam Failure,” by 
R. E. McDonnell. 

“Water Purification and Sewage 
Treatment Equipment,” by E. M. Kelly, 
representing The Dorr Co. 
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“Pipe Line Construction at Colorado 
Springs,” by J. J. Wilson, representing 
the National Tube Co. 

“Trenching Machines,” by T. R. 
Elkins, representing the Wilson Ma- 
chinery Co. 

Demonstrations of coagulation, filtra- 
tion and zeolite softening were given 
by E. W. Lasley, Vice-President, The 
Flox Co., and Dana E. Kepner, Colo- 
rado State Sanitary Engineer, both of 
Denver, Col. 

Inspection trips included the shops 
and equipment yard of the Denver mu- 
nicipal water works, where demonstra- 
tions of tapping and other pipe work 
were given; and the plant of the Gard- 
ner-Denver Co., where the manufacture 
and operation of compressed air tools 
were shown. 

Vaudeville entertainment, following 
the annual banquet, was made possible 
by a small registration fee paid by 
non-members. 

The election of officers resulted as 
follows: 

Chairman—P. R. Revis, 
Wyo. 

Vice-Chairman—D. D. Gross, Denver, 
Col. 


Secretary-Treasurer—Dana E. Kep- 
ner, Denver, Col. 


Cheyenne, 


Directors (elected)—E. C. Gwillim, 
Sheridan, Wyo.; Wm. E. Neilson, Santa 
Fe, N. Mex. 


Directors (held over)—D. V. Bell, 
Rock Springs, Wyo.; Paul S. Fox, Santa 
Fe, N. Mex.; E. A. Lawver, Ft. Collins, 
Col.; A. W. Stedman, Canon City, Col. 


Exhibits of water works equipment 
were omitted, at the request of the 
Manufacturers’ Association. 


Relative Death Rates in Vil- 
lages With and Without 
Public Water Supplies 


There are ample data on the reduc- 
tion in the general death rate, and es- 
pecially in death rate due to water- 
borne disease in municipalities, which 
reductions are caused by the purifica- 
tion of a water supply of a municipal- 
ity which previously had been supplied 
with water from a polluted source. 
Data regarding relative death rates in 
villages provided with public water 
supplies and those without public water 
supplies have been very meager. Some 
interesting information on this subject 
is given in Ohio Health News of Feb. 1, 
which contains the following tables for 
Ohio villages. The villages in each 
class are between 1,000 and 2,000 in 
population and the villages are located 
at widely separated parts of the state. 


The 14 villages, without a public 
water supply during the period 1915 to 
1927 inclusive, which were selected are 
as follows: Antwerp*, Cardington, 


Cedarville, Cleves, Doylestown, George- 
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town*, Jamestown, Manchester*, Me- 
chanicsburg, Richwood, St. Clairsville, 
Spencerville, Stryker and _ Yellow 
Springss*. 


The 11 villages with a public water 
supply during this period, which were 
selected, are as follows: Addyston, 
Archbold, Baltic, Centerburg, Hubbard, 
Magnolia, Malvern, Mt. Blanchard, New 
Concord, Pleasant City and Shawnee. 
All these villages are provided with 
ground water supplies of satisfactory 
quality. The tables follow: 


Death Rates in Villages Without Public Water 


Supply 

Aver- Death Rate 

Total Total Deaths age per 100,000 

Popu-_ All Ty- Popu-_ All Ty- 

Year lation Causes phoid lation Causes phoid 
1915 18,473 288 6 1,320 1,557 32.5 
1916 18,520 314 3 1,322 1.695 16.2 
1917 18,594 298 3 1,327 1,602 16.1 
1918 18,641 333 5 1,331 1,784 26.8 
1919 18,688 308 2 1,334 1,650 10.7 
1920 18,735 294 7 1,388 1,570 37.4 
1921 18,783 270 6 1,342 1,438 31.9 
1922 18,831 294 1 1,345 1.560 5.3 
1923 18,879 345 1 1,349 1,825 5.5 
1924 18,927 308 2 1,353 1,626 10.6 
1925 18,975 302 2 1,356 1,590 10.5 
1926 19,023 337 1 1,360 1,770 5.2 
1927 19,071 293 1 1,364 1,535 5.2 
Averages—13 yeare.................. 1,342 1,620 16.4 


Death Rates in Villages With Public Water 
Supply 


Aver- Death Rate 
Total Total Deaths age per 100,000 
Popu-_ All Ty- Popu- Aill 


Year lation Causes phoid lation Causes phoid 
1915 11.640 134 1 1,058 1,152 8.6 
1916 11,868 163 1 1,079 1,378 8.5 
1917 12,098 154 2 1,100 1,273 16.5 
1918 12,324 244 3 1,120 1,980 23.4 
1919 12,652 141 0 1,141 1,113 0.0 
1920 12,788 164 1 1,162 1,285 7.8 
1921 13,016 136 2 1,183 1,044 15.4 
1922 13,243 152 2 1,204 1,149 15.0 
1923 13.472 131 0 1,225 973 0.0 
1924 13,700 136 1 1,246 993 1.3 
1925 13,928 146 2 1,267 1,047 14.3 
1926 14,156 148 1 1,287 1,047 7.1 
1927 14,384 146 0 1,308 1.016 0.0 
Averages—13 years............--.-.. 1,183 1,189 9.5 


It will be noted that the average pop- 
ulation of the villages listed without 
a public water supply is more than 
those listed with a public water supply. 
It is to be expected that the typhoid 
death rate would be greater in the 
former than in the latter, 16.4 against 
9.5 per 100,000, or 73 per cent greater, 
but the total death rate is also consid- 
erably greater, being 1,620 against 
1,189 per 100,000, or 36 per cent 
greater. 


While the conclusions to be reached 
from such a small number of munici- 
palities are not necessarily final, they 
confirm the general conviction of pub- 
lic health authorities that a public 
water supply is a factor in improving 
the health of a community in other 
ways than merely reducing the death 
rate due to water-borne diseases. 


*These villages have since 1927 either installed! 
or have a public water supply under construc- 
tion. 


————_——~<>—____- 


Zoning.—More than 640 cities, towns 
and villages in the United States now 
have zoning ordinances. These com- 
munities comprise close to 60 per cent 
of the urban population of the country. 




















Cost Accounting System Minneapolis Garbage 
Collection Department 


Data on Garbage 
Collection Work in 1928 


By GUSTAVE A. MOE 


Cost Accountant, City Comptroller’s Office, Minneapolis, Minn. 


HE collection and incineration of 
garbage for the city of Minneapolis 
is done under supervision of the City 
Engineer. The house collection division 
consists of a fleet of 40 114-ton trucks 
used as a single unit, each carrying one 
tank. A loading station is maintained 
to which these tanks are delivered. 
Unloaded from trucks these tanks are 
delivered by tractor truck and trailer 
in lots of six to the incinerator. The 
incinerator is located in the north end 
of the city. The loading station is in 
the south end of the city. Some gar- 
bage is hauled direct to the incinerator. 
The area of the city is 58.7 square 
miles; average haul—8 miles; the maxi- 
mum haul—14 miles; service rendered— 
weekly. The city requires all garbage 
to be wrapped and placed in cans at 
alley end of lot. Property owners fur- 
nish their own garbage cans. All col- 
lections are made between hours of 8 
A. M. and 4 P. M. Drivers and col- 
lectors receive monthly salaries of $135 
per month. They are allowed two 
weeks’ vacation and two weeks’ sick 
leave in each calendar year. 

No ashes nor rubbish are collected 
by the city. No collection of garbage 
is made from downtown business places. 
This garbage is collected by hog feed- 
ers. They collect from hotels, cafes 
and large boarding houses, but are not 
allowed to collect from private homes. 

Ledger Accounts.—The department 
prepares a budget for each year’s oper- 
ations. This budget estimate is pre- 
pared in October of each vear for the 
next year’s operation, and shows the 
amount of funds necessary under a code 
classification, which constitutes the gen- 
eral ledger accounts of the department. 

A Cost Ledger is maintained which 
carries the cost control accounts of 
Office and Superintendence, Collectors’ 
Salaries (helpers only), Truck and 
Trailer Operation and Maintenance, 
Garage Expense, Plant Expense, Vaca- 
tions, Sick Leave and Compensation, 
Hauling, Loading Station to Crematory 
and Loading Station Expense. This 
Cost Ledger shows at all times the total 
costs of each account. 

Subsidiary Ledger Accounts are 
maintained for each piece of equipment 
and each of the other accounts as shown 
on the cost ledger. Each account on 
the subsidiary ledger supports the de- 
tail information, control accounts then 
nust reconcile to the accounts main- 
tained on the General Ledger of the 
\ccounting Division. 





! | 
STARTED WORK A.M. ___ 


FINISHED WORK P. M. | | 





City of Minneapolis Power and Crematory Committee 
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Daily Report on Collection of Garbage 
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Form Used for Daily Report on Garbage Collection 


Salary Accounts.—Office and Superin- 
tendence Account is charged with the 
Salaries of the Superintendent, Route 
Foreman, Bookkeeper, Cost Accountant, 
Clerk and Claim Clerk, Aute Mainte- 
nance Allowance of Superintendent and 
Route Foreman, Office Supplies and 
Office Expense. 





Collectors’ Salaries Account is 
charged with the salaries of the help- 
ers; there are two helpers with each 
collection truck. 


Operation Account.—Truck and Trail- 
er Operation and Maintenance Account 
controls subsidiary ledger accounts for 
each truck and trailer (trailers were 
used with a trail-a-Ford unit, but a new 
purchase of single unit trucks has now 
been made). Each truck is charged 
with operating expense, such as insur- 


ance, gasoline, oil, grease, alcohol, oper- 
ator’s salary; maintenance expense in- 
cludes all repair labor, repair parts and 
proportion of repair shop expense. De- 
preciation is figured on a four year life 
after salvage value has been deducted. 
Storage and Equipment overhead is 
based on a per cent rate of tons col- 
lected. Tire Account is maintained for 
each tire, showing in detail miles of 
service, which is then charged to the 
truck as an operating expense. Trailer 
expense was kept in the same manner 
as trucks. 


Miscellaneous Accounts.—Garage Ex- 
pense Account is charged with all un- 
distributed Garage Expense and is pro- 
rated to collection trucks as stated in 
previous account. 


Plant Expense is charged with the 





Summary of Truck and 


DOING kcictiiiccwese ee er 
.. chibi caret : 
Trailer Cost 
Insurance ......... 
Maintenance 
Bente Bitar TER CRGE...n-..-csecs.ccs.necccscesnn: escesennae 
DOW OCIREIOE cnccccccscsncencessesesns- 


oC ge, LS ee 
Total Collection Mileage. ena 
Average Cost Per Mile 
Helpers’ Time .............. 


General Expense ....................-. ea PES Y: 


NE TI, ccitreconeressracee ae bs 
Average Ccst Per Mile...................... 
Tanks Collected ........... es 
Average Cost Per Tank....... 


101 





Collection Costs for 1928 


Hauling, Station Grand 

to Crematory Total 

Collection Cost (8 Trucks Cost of 
(45 Trucks) and Trailers) Collection 
eavabeousenai $ 52,928 $ 5,117 $58,045 
marae 1,440 Sa 1,440 
3,567 1,662 5,229 
298 53 351 
8,269 2,303 10,572 
4,779 332 5,111 
cdliptiint 11,174 2,132 13,306 
$ 82,456 $11,599 $94,055 
268,514 26,593 295,107 
$0.307 $0.436 $0.319 
-. $91,110 jalieiaiianiais $91,110 
- $24,284 $1,689 $25,973 
....- $197,850 $13,287 $211,138 
peiecade $0.737 $0.50 $0.715 
detent 34,557 16,724 51,281 
ieee oe $5.725 $0.795 $4.117 
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FORM S6 2M 5-28 5217 


TRUCK MAKE 
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Maren 


GARBAGE COLLECTION DEPARTMENT 
DAILY TRUCK OPERATION 





























TRUCK No.__ 
MONTH BEGINING _ 19_ AND ENDING ee .. 
i Maintenance Cost 
Seng See : Pe... a Total || Totat || COST HELPERS GENERAL TOTAL 
Date Operators GASOLINE ous GREASE REPAIR REPAIR REPAIR MAINTENANCE | Tanks | Miles | PER ES cara DAILY 
Time | Gal.) Cost | Qts.| Cost | Lbs.| Cost LABOR PARTS SHOP cost | MILE * cost 
Form Used for Daily Report on Daily Truck Operation 
Plant Expense, being Light, Heat, Re- up, also most difficult, icy conditions for Cost Per Ton (Hauling)..............- 89 


pairs to Buildings and Watchman. 

Vacations, Sick Leave and Compen- 
sation Account is charged with all vaca- 
tion, sick leave and workmen’s injury 
compensation and is shown as cost per 
ton of garbage collected. 

Hauling from Loading Station Ac- 
count is charged with expense of truck 
tractors from subsidiary ledgers, ac- 
count of each kept in same manners as 
trucks. 

Loading Station Account is charged 
with salaries of loading station men, 
supplies and insurance. 

From the above accounts the reader 
will understand that a complete record 
of costs is being maintained. From 
these records reports for the executive, 
for the superintendent, the route fore- 
men and the Council Committee are 
made, giving to them a measuring stick 
with which to measure the efficiency of 
this department. The worth of this sys- 
tem was recently demonstrated when 
bids for 25 new trunks were submitted; 
the new trucks were purchased upon 
the basis of facts brought out by the 
cost records of past performance of the 
trucks used by this department, which 
the engineer greatly appreciated when 
making his recommendations. 

Cost Increases with Cold Weather.— 
The cost increases quite noticeable after 
September are due to several causes. 
The same route must be covered dur- 
ing entire year. In the cold months 
that follow September much garbage 
is burned at home, but not all, so col- 
lection must be made for partly filled 
cans. Tonnage drops, cost per ton goes 
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collectors, while in warmer months more 
green vegetables, wet garbage—all have 
tendency to increase tonnage. Service 
is the same and the personnel is almost 
constant, although perhaps there is a 
small lay-off in the cold weather. 


Cost Analysis for the Year of 1928 
Office and Superintendence: 









Salaries ............ eat dacs ..$ 7,442.20 
Auto Maintenance - ae 540.00 
een Sree 1,275.99 
Total Office Expense.....................-....$ 9,258.19 
Cost Per Ton (Office) ...................... 31 
Cost of Collection: 
Helpers’ Time ... covascssecsseseesett G1, 2EO.2S 
Cost Per Ton (Helper eee 3.03 
Truck Operation and Maintenance 65,010.09 
Truck Depreciation and Insurancee.... 11,472.05 
Trailer Operation and Maintenance 1,367.98 
Trailer Depreciation. .................-c..0--0--- 2,049.72 
Total Operation and Maintenance..$ 79,899.84 
Cost Per Ton (Operation and 
OEE ES Eee 2.66 
Garage Expense: 
BIT si onscas bas arctisaceneitniindidbeabeoncetiancanneseae $ 4,052.32 
ne ee = 881.04 
Garage Equipment Depreciation........ 98.55 
Total Garage Expense......................$ 5,031.91 
Cost Per Ton (Garage).................. By | 


Plant Expense: 








eas betas ciate ientianne 80.48 
Supplies ...... 0.12 
Insurance $1.00 
Total Plant Expense........................ $ 3,721.60 
Cost Per Ton (Piant) .................... AZ 
Vacations, Sick Leave and Compensa- 
MRSC eee 7,377.52 
oo 6f eee sccnaaiaiomeaies ; 225 
Total Cost of Collection ‘ ...-$196,399.30 
Total Tons Collected................. 30,042 
Cost Per Ton (Collection)...................... $ 6.54 
Cost of Hauling—Stations to Crematory: 
Tractor Operation and Mainte- 
nance ......... $ 7,452.24 
Trailer Operation ‘and. “Maintenance 436.75 
Tractor Depreciation and Insurance 2,185.76 
Trailer Depreciation ......................----- 1,225.66 
Tatal Tractor and Trailer Cost....$ il, 3¢ 00.41 
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Cost of Stations—Labor and Expense..$ 3,438. 32 
Cost Per Ton (Stations) .................. 


Total Cost—Stations and Hauling........ $ 14,738.73 
Total Tons Hauled by Tractors..... 12,729 
i | 2 Sa aeeee $ 


Total Cost Delivered to Crematory........ $211,13 
yo dg SG eee 

Remembering also that 110,000 cans 
get service yearly at an approximate 
cost to the taxpayer of $2 per year or 
4 ct. per collection per week. 


Operating costs of trucks during win- 
ter months increase at least 25 per cent 
on account of increased consumption 
of gasoline and oil. Overhead expense 
also increases on account of fuel used 
to heat garage and buildings. Skid 
chains used in the winter months cost 
approximately $700, which also in- 
creases the cost. 


—_—__—<_____ 


Government Statistics of the Cement 
Industry for January 


The ratio of the operations to the 
capacity of the American portland ce- 
ment industry during the month of Jan- 
uary was 46.5 per cent, according to 
figures released Feb. 15 by the Bureau 
of Mines of the U. S. Department of 
Commerce. During the month 9,781,000 
bbl. were produced, 5,735,000 bbl. were 
shipped, and there were in stocks on 
hand at the end of the month 26,696,- 
000 bbl. Production in January, 1929, 
was 0.1 per cent more, and shipments 
12.3 per cent less than in January, 1928. 
Stocks at the mills were 6.3 per cent 
higher than a year ago. 
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Application of Highway Research Results to 
City Pavement Design and Construction 


HE following definitions facilitate 
the discussion: 

Breakage: Subdivision of concrete 
pavements or bases by cracks due to 
load. This includes transverse cracks 
spaced closely (3 to 5 ft. apart), longi- 
tudinal cracks in half-width (about 9 
or 10 ft. wide) road slabs, corner and 
subsequent progressive cracking. 

Cracking: Subdivision of concrete 
pavements or bases by cracks due to 
lack of uniform subgrade support, with 
or without load, to contraction caused 
by temperature or moisture change in 
the concrete or to shrinkage in the 
concrete. This includes transverse 
cracks spaced generally not closer than 
about 10 ft. apart and single longitudi- 
nal cracks in full width (about 16 to 
20 ft. wide) road slabs, and also cracks 
which, during the setting of the con- 
crete, may occur and subdivide pave- 
ments or bases into comparatively small 
fragments. 


Dry Subgrades: Cohesionless sands 
or gravels resting above the ground 
water level. Any type of material rest- 
ing very high about the ground water 
level (15 or 20 ft.) covered with a per- 
fectly impervious pavement and being 
located where adjacent sidewalks and 
buildings prevent the possibility of sur- 
face water entering the subgrade soil. 


Wet Subgrades: Until more is known 
about the efficiency of drainage for in- 
tercepting and removing water from 
the subgrade and for lowering the 
ground water level, it is a wise precau- 
tion to consider all graded materials, 
silts and clays which have access to 
water entering through cracks or joints 
in the pavement, grass plots or parks 
on the sides, and water bearing strata 
or capillarity from beneath as wet sub- 
grades. 

Influence of Subgrade Support.—The 
influence exerted by subgrade support 
upon pavement performance has long 
been recognized. Investigators of this 
problem until recently, however, have 
furnished only results limited in appli- 
cation to practical road construction. 
Realizing this situation the U. S. Bu- 
reau of Public Roads has attacked the 
problem and assisted by the U. S. 
Bureau of Soils and Chemistry, the 
Massachusetts Institute of Technology, 
the Ohio State University, the Univer- 
sity of South Carolina, and the State 
Highway Departments of Maryland, 
Virginia, Ohio, New Hampshire, Mis- 
souri and Minnesota has made encour- 


Effect of Character of Sub- 


grade on Pavement Operations 
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The problems of both city and 
highway engineers differ in some 
respects, but on the other hand 
they are similar in many respects. 
The highway engineers’ findings, 
therefore, may assist the city en- 
gineer in his work and the city 
engineers’ experience may prove 
helpful in like manner to the high- 
way engineer. We accordingly 
are printing herewith an abstract 
of a report presented Jan. 15 be- 
fore the City Engineers’ Division 
of the American Road Builders’ 
Association at the annual con- 
vention of the association. The 
report was submitted by Mr. 
Hogentogler, Chairman of the 
Committee on Subgrades and 
Pavement Bases. 
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aging progress. A report now being 
prepared discloses this progress by 

1. Pavement behavior as related to 
pavement design and construction, cli- 
mate and subgrade support. 

2. Subgrade support as related to 
both the raw constituents of soils and 
the attendant field conditions. 

3. An arrangement of subgrade ac- 
cording to performance into a smail 
number of practical groups. 

4. The identification of the soils of 
each group by means of laboratory 
tests. 

5. Theory which explains the stabil- 
ity of subgrades under service condi- 
tions. 

6. The functions and practical appli- 
cation of drainage, subgrade treat- 
ments, porous subbases, compacted base 
courses, beam strength and thickness, 
crack control and steel reinforcement 
in rigid pavements as related to sub- 
grade support. 

Thus it suggests that preparation of 
the subgrade, selection of type of pave- 
ment and its design are not entirely 
arbitrary matters but depend instead 
upon the attendant subgrade soil con- 
ditions. And, consequently it explains 
how research findings can be utilized 
with profit in pavement practice. 

Increased Subgrade Support Versus 
Stronger Pavements.—Stage construc- 
tion employing admixtures of granular 
materials, bituminous materials, etce., 
furnishes the most promising possibility 
for increasing subgrade support. But 
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the mere incorporation of granular ma- 
terial for instance is only one part of 
the stabilization process. Continuously 
vibrating and manipulating the soil 
when wet, dry, frozen and thawed, by 
traffic furnishes the other and the very 
necessary part of the operation. This 
requires time and consequently is gen- 
erally impractical in city work. 


The high stability of relatively thin 
old traffic bound roads or macadams 
therefore should not lead one to expect 
equal stability in newly constructed 
stone courses similar either in material 
or thickness, nor that the high support 
furnished by natural sand and gravel 
subgrades will be duplicated by mod- 
erately thick sand and gravel layers 
laid on clays. Thus when stage con- 
struction is not practical, designing the 
pavement to suit the subgrade support 
is more practical than attempting to 
improve the subgrade to suit a particu- 
lar pavement design. This does not 
discredit, however, the use of precau- 
tionary measures for preventing loss of 
subgrade support. 


Rolling the Subgrade.—The character 
and condition of the subgrade soil de- 
termines the extent of rolling required. 
A small amount of rolling to smooth 
off sands after they have been thor- 
oughly sprinkled, seems to be sufficient. 
Compacting silts and fine grained clays 
with a very heavy roller breaks down 
their natural structure and thus, to the 
depth affected by rolling, increases their 
support. 


Micaceous and distomaceous silts, 
coarse grained gumbo and fine grained 
clays containing organic matter, re- 
bound upon removal of load. Conse- 
quently these subgrades are not perma- 
nently compacted by rolling. The mica- 
ceous friable soils may be compacted 
slightly when wet but are apt to ex- 
pand upon drying. Due to their low 
density these subgrades furnish low 
support when either wet or dry. The 
adobes in contrast, are hard and com- 
pact when dry and may be temporarily 
compacted when damp. They expand 
very appreciably however when sub- 
jected to water, such as may be fur- 
nished for instance by capillarity or 
even that furnished by newly laid con- 
crete. 


Thus, in order to prevent detrimental 
volume change, an attempt should be 
made to obtain uniform density in elas- 
tic subgrades and to prevent their ab- 











104 


sorbing moisture during the setting of 
the concrete. 

Porous Base Courses.—According to 
the Highway Research Board, base 
courses of cohesionless gravel, field 
stone, etc., laid on clays, not only fail 
to benefit rigid pavements in all cases 
but have been known to increase the 
extent of heave due to frost and the 
extent of breakage. This can easily be 
explained. Base courses containing 
large voids permit the evaporation and 
thus promote the flow of capillary 
moisture in the subgrade. Also they 
provide space in which free water en- 
tering from the road surface or from 
the subgrade and that furnished by 
the condensation of capillary moisture, 
may accumulate. Thus in the absence 
of drainage outlets, or when ice or lack 
of proper maintenance prevents drain- 
age outlets from functioning, pourous 
base courses serve as reservoirs under 
the road surface. Under these condi- 
tions more water to produce frost heave 
is furnished by the presence than by 
the absence of porous base courses. 
Furthermore the large voids permit the 
penetration of the soft clay from be- 
neath during thaws and may cause the 
base course to settle unequally, thus 
furnishing non-uniform support pro- 
ductive of pavement failure. 

Substitution of cohesionless sand and 
gravel layers for high shrinkage adobe 
not subject to frost action, reduced 
the amount of cracking in a thin (4% 
in. thick) concrete pavement in Cali- 
fornia. Also, according to Professor 
F. H. Roe, a sand base course reduced 
the length of longitudinal cracking in 
Ohio. Otherwise the presence of sand 
layers, according to available evidence, 
neither increases nor decreases the ex- 
tent of cracking in superimposed con- 
crete pavements of standard thickness. 

To lead out water furnished by 
springs through separate drains, and 
to intercept that furnished by water 
bearing strata with trenches and tile 
drains placed under the edges of the 
pavement, seems preferable to using 
porous base courses promiscuously for 
drainage purposes. Except where rock 
subgrades furnish water through a 
number of crevices and where the thick- 
ness of base course can be made equally 
approximately to the depth of frost 
penetration, base courses containing 
large voids may not prove beneficial. 

Compacted Base Courses.—Layers of 
well graded sand-clay, gravels with 
binder and compacted slag and crushed 
stone as under courses for rigid pave- 
ments may prove beneficial and as 
foundation for non-frigid pavements are 
of course a necessity. 

Compacted slag bases, according to 
Professor Roe, were very much more 
efficient than porous base courses for 
reducing pavement cracking in Ohio. 
They also reduced cracking when used 
under concrete bases in Cleveland. 

Tight compacted base courses, layers 
of sand-clay for instance, prevent the 
entrance of water into the subgrade 
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from above and also the escape of 
capillary moisture by evaporation. They 
should therefore be more effective than 
porous base courses for preventing det- 
rimental volume changes in subgrades 
having high shrinkage properties. Sep- 
arating the sand-clay layer from the 
subgrade by a coating of light bitumi- 
nous material will probably furnish 
additional protection against volume 
change in the subgrade. 

When the subgrade support is low, 
but uniform, increasing the strength of 
concrete pavements or bases seems 
preferable to the use of subbases for 
obtaining insurance against load crack- 
ing. 

Compacted base courses, however, in 
two way may serve to reduce the detri- 
mental effects of concrete base cracking 
due to causes other than load. They 
eliminate to the depth of their thick- 
ness inequalities in subgrade support 
and therefore when properly drained 
may actually reduce in concrete bases 
the number of cracks. Or in contrast, 
by offering high frictional resistance to 
slab sliding, compacted bases may pos- 
sibly increase the number but decrease 
the width of cracks in concrete bases 
and thus cause but little visible crack- 
ing to occur in the wearing course. 

When contemplating the use of com- 
pacted base courses as foundations for 
non-rigid pavements two questions 
arise: First, can they be constructed 
properly, and second, is the thickness 
necessary to furnish adequate load dis- 
tribution permitted economically ? 

Macadams for instance to be prop- 
erly rolled and compacted require a firm 
subgrade reaction and this is not fur- 
nished by the elastic subgrades. The 
abrupt deflections with rebounds caused 
by traffic and possibly non-uniform vol- 
ume change in these soils, are apt to 
seriously disturb subsequently such 
semblance of bond as might be obtained 
in these pavements initially. 

Stage construction is apt to gradu- 
ally work this elasticity out of the top 
layer of these subgrades and a very 
thick layer of well graded coarse ma- 
terials with binder may facilitate the 
construction of macadams. Otherwise 
attempts to construct macadams on 
highly micaceous or coarse clay sub- 
grades are apt to result in failure. The 
use of bituminous instead of mineral 
binders, in this case, furnishes a prob- 
lem for future investigation. 

Silts which are apt to become wet 
and fine grained clays which cannot 
be properly drained also are undesir- 
able as subgrades for macadams. Ini- 
tial compaction can be secured in the 
base course when these soils are fairly 
dry, but the thickness of base course 
required io furnish adequate load dis- 
tribution on these very low supporting 
soils when wet is apt to be prohibitive. 
This is additive to the danger of rup- 
tured bond due to excessive frost heave 
in the silts. 

Newly constructed macadams may 
serve as satisfactory bases however on 
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stiff clays and on silts when drainage 
lowers the ground water level in suffi- 
cient amount. Here precautions should 
be taken to eliminate the occurrence of 
soft spots in the subgrade and the pene- 
tration of the soft subgrade soil into 
the interstices of the macadam base 
course. 

Three possibilities for guarding 
against this type of trouble are: 
Crowned subgrade with drains under 
the side edges of the pavement to in- 
tercept ground water and remove water 
which is apt to collect on the surface 
of the subgrade; separation of mac- 
adam from subgrade by means of a fine 
grained insulating layer to prevent soft 
soil from working upwards, and oiling 
of clay subgrades to prevent softening 
due to moisture absorption from above. 
The silts soften primarily due to capil- 
larity from below and therefore may 
not be much benefited by the oil coat. 
Oiling and insulating layers may pre- 
vent also unequal settlement in porous 
base courses. ; 

According to published report, fabric 
reinforcement has proven beneficial for 
preventing failure in compacted base 
courses laid on low supporting soils in 
England. The fabric reinforcement in 
this case is placed between the com- 
pacted slag base and the tar macadam 
top. The committee is attempting to 
secure additional information on the 
results furnished by this practice. 

Quality of Concrete Bases.—Both the 
thicknesses of base and the quality of 
concrete required depend upon the sub- 
grade conditions. Bases supported by 
soft wet subgrades must of necessity 
be thicker than those supported by firm, 
dry subgrades. Lean mix bases, how- 
ever, on wet subgrades, even when 
made thicker than those on dry sub- 
grades, may not prove serviceable be- 
cause lean mix concrete is apt to dis- 
integrate when subjected more or less 
continuously, especially in the presence 
of frost action, to excessive moisture. 

The U. S. Bureau of Public Roads Im- 
pact Tests apply illustrate how sub- 
grade condition influences the resistance 
of slabs, covered or not with bituminous 
tens to load breaking. This series of 
tests was performed on but one type 
of subgrade soil and under arbitrary 
conditions of load. Furthermore, the 
slab resistance was measured by impact 
instead of by static loads. Therefore 
the slabs thicknesses referred to below 
are illustrative, but unless substantiated 
by additional observations, they should 
not be applied to pavement design. 


According to these tests a lean mix 
slab on a well drained subgrade requires 
a thickness of but 61% in. to be equire- 
sistant with a rich mix slab 6 in. thick. 
On the wet subgrade in contrast, a 
lean mix slab requires a thickness of 
7% in. to be equiresistant with a rich 
mix slab 6 in. thick. Furthermore, a 
rich mix slab on a wet subgrade re- 
quires a thickness of about 714 in. to be 
equiresistant with a similar slab 6 in. 
thick laid on a dry subgrade and a lean 
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mix slab on a wet subgrade requires a 
thickness of about 84% in. to be equire- 
sistant with a similar slab 6 in. thick 
laid on a dry subgrade. 

Also in the Bates Road Tests, the 
lean mix bases were less resistant than 
the rich mix bases to breakage. The 
subgrade in this case, it will be re- 
called, carries a high capillary mois- 
ture content (about 30 per cent by 
weight) which resists reduction by arti- 
ficial drainage. Thus it conforms to 
the saturated subgrade in the Arling- 
ton tests. 

According to Bulletins 1 to 7, inclu- 
sive, issued by the State of Illinois 
during the progress of the tests, the 
asphalt and brick pavement area re- 
quiring replacement was from 50 to 
100 per cent greater in the lean mix 
than in the rich mix base sections. 

The replacement area required, for 
instance, in the asphalt sections 14, 15, 
17 and 20 (rich mix bases) was but 
two-thirds of that required in compar- 
able sections 12-A, 13, 16 and 19 (lean 
mix sections). And the replacement 
area required in the brick top sections 
27, 28 and 30 (rich mix bases) was but 
one-half of that required in the com- 
parable sections 29-A, 29-B and 32-A 
(lean mix sections). 

Disintegration of the concrete was 
observed in the lean mix bases laid on 
wet subgrades in Arlington, in the lean 
mix base laid on wet locations in the 
Chevy Chase Experimental Road and, 
according to A. P. Howell, Municipal 
Engineer, in old concrete bases gener- 
ally in the Borough of Leyton, England. 

Increasing the thickness of lean bases 
will not eliminate this objectionable 
feature. Therefore, the advisability of 
using them on wet subgrades is ques- 
tionable. The rich mix bases to be 
equiresistant to breakage should be 
made thicker when laid on wet than 
on dry subgrades, or, as will be shown 
later, they should be reinforced with 
fabric when laid on the wet subgrades. 

Steel Reinforcement.—This precau- 
tionary measure has been found effec- 
tive for reducing the number of cracks 
in concrete pavements and the extent 
of breakage due to load. And when 
used in concrete bases, reinforcement 
has been found effective for preventing 
loss of sand cushion productive of fail- 
ure in brick pavements, the occurrence 
of wide cracks in asphalt tops, and the 
faulting of base fragments which causes 
pavements laid on highly expensive 
soils to develop rough riding surfaces. 

According to the Highway Research 
Board, “steel reinforcement reduces 
more economically than increased con- 
crete thickness cracking in concrete 
pavements.” Generally the Highway 
Research Board Report stated that 
mesh reinforcement 25 to 56 lb. per 
100 sq. ft. and bar mat reinforcement 
64 lb. per 100 sq. ft. reduced cracks 
more than one additional inch of con- 
crete.” 


The average length of slab for in- 
stance in a large mileage of concrete 
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roads, five years or more old, varied 
from 18 to 25 ft. In similar roads rein- 
forced the average slab length was about 
40 ft. According to P. M. Tebbs, the av- 
erage length of comparable pavement 
slabs two years old in Pennsylvania 
were as follows: Plain concrete, 33 ft.; 
with 25-lb. mesh, 45 ft.; 65-lb. mesh, 
67 ft. According to E. R. Hoffman, re- 
inforced pavement slabs laid at bridge 
approaches, on new fills, on soft sub- 
grades and on side hill fills in the State 
of Washington, suffered less cracking 
than similar slabs laid on more favor- 
able subgrades but not reinforced. 

In the DeKalb experimental road, 12 
ft. wide and constructed by Dean A. N. 
Johnson in 1912, the average length of 
slab, after 13 years of service, were 
as follows: Plain concrete, 16 ft. long; 
42-lb. mesh reinforced slabs, 50 ft. 
long. 

These facts furnished by roads in 
service should not be discounted simply 
because they are not explained by avail- 
able mathematical computations. 

Also, according to the Highway Re- 
search Board, the initial load cracking, 
which is the beginning of breakage, is 
prevented more economically by thick- 
ness of concrete than by steel reinforce- 
ment. The extent of subsequent break- 
age, however, is very appreciably 
reduced by the incorporation of steel 
reinforcement. After test, the plain 
concrete Bates Road section (No. 54) 
5 in. thick required replacement equal- 
ing 45 per cent of its original area. 
The comparable section (No. 55), of 
the same thickness but reinforced with 
steel fabric, in contrast required but 
0.3 of 1 per cent of its original area 
to be replaced. 

According to R. M. Morton, for in- 
stance (reporting on roads in Santa 
Barbara County, California), “Wire 
mesh and steel bar reinforcement did 
not always prevent cracks caused by 
subgrade settlement, but materially 
prevented the number of breaks and 
prevented cracks from opening and 
raveling. 

When the subgrade settled from 1 to 
4 in. under reinforced sections, cracks 
appeared around the edge of the depres- 
sion. They did not ravel, however, nor 
cause unevenness of surface. When 
similar settlement occurred under plain 
concrete slabs, marked differences in 
surface elevation resulted with cracks 
open from ¥% to % in. 

And, in addition to this, the mesh 
reinforced slabs laid on wet subgrades 
in the Arlington tests, resisted impacts 
very much larger (about 50 per cent) 
than similar slabs not reinforced. 

Furthermore, according to informa- 
tion received by the committee, many 
British municipalities have found fabric 
reinforcement effective for preventing 
failure in concrete bases laid on low 
supporting soils. 


Thus reinforcement may actually pre- 
vent cracks from forming, it may con- 
fine cracks to microscopic dimensions 
and within limits it prevents separa- 
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tion and faulting of pavement frag- 
ments, thus eliminating the excessive 
roughness which causes high impacts 
productive of further breakage. 

Function of Wearing Courses.—W ear- 
ing courses do not necessarily increase 
the resistance of the bases to initial 
cracking caused by load. They protect, 
however, concrete bases against pro- 
gressive breakage following initial load 
cracking and macadams against surface 
disintegration productive of total fail- 
ure. Also, the good appearance of 
wearing courses is not appreciably 
changed by either frequent patching or 
replacement of small areas. Thus 
depending upon conditions, wearing 
courses may increase very appreciably 
the service value of pavements. 


Data furnished by impact tests of 
the U. S. Bureau of Public Roads show 
that for slabs 4, 6 and 8 in. thick, con- 
sisting of either lean or rich mix or laid 
on drained or saturated subgrades, the 
addition of bituminous wearing courses 
failed to increase the resistance of con- 
crete bases to load cracking. The Bates 
Road Tests substantiate this by dis- 
closing generally that the presence of 
a wearing course exerted little or no 
influence on the resistance offered by 
concrete pavement slabs to corner 
cracking caused by wheel loads. 


The Bates Road Bulletins referred to 
previously, however, disclose also the 
efficiency of wearing courses for reduc- 
ing the extent of necessary pavement 
replacement. The replacement area 
required for instance in sections 14, 17 
and 20 with bituminous tops is but one- 
eighth of that required in comparable 
sections 61-B, 54 and 52 without wear- 
ing courses. That required in sections 
12-A, 14 and 17 with 3-in. thick bitumi- 
nous tops is but one-fourth of that re- 
quired in comparable sections 13, 15 and 
18 with 2-in. thick bituminous tops. 


The performance of city pavements 
generally bears witness to the protec- 
tion afforded concrete bases by flexible 
wearing courses. Close observations 
clearly disclose that in many instances 
the bases are broken and furthermore 
that their fragments are displaced vei- 
tically. The roughness of the riding 
surface of such bases if not covered 
would probably be ‘increased by at- 
tempts to maintain the many cracks, 
and by the further displacement and 
spalling of slab fragments due to con- 
tact with wheels of vehicles. 

Impacts caused by this increased 
roughness combined with softening of 
the subgrade (depending on its char- 
acter) due to entrance of water through 
the many cracks could be expected to 
rapidly increase the extent of break- 
age. A substantial wearing course 
prevents to some extent the individual 
movement of slabs, the entrance of 
water from above and thus very ap- 
preciably retards the progress of break- 
age in the base. 

The protection afforded by brick 
wearing courses to concrete bases was 
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very clearly shown by the report on the 
Chevy Chase experimental road. 

In the Bradley Lane experiments 
merely the addition of a wear and 
water resistant bituminous macadam 
wearing course changed a very unsat- 
isfactory traffic bound road into a serv- 
iceable heavy duty highway. 

The benefits furnished by wearing 
courses for preserving the integrity of 
bases are demonstrated more readily 
by reduced maintenance costs than by 
theories of mechanics. Nevertheless 
the protective action of wearing courses 
does not compensate for inadequate 
base strength. For also, according to 
the Bates Road Tests, one additional 
inch of concrete is more effective for 
reducing the extent of breakage due to 
load, than one additional inch of bitumi- 
nous top. 

Attempts to weaken the bars there- 
fore when wearing courses are used 
may change into complete pavement 
failure the benefits which may be de- 
rived otherwise by covering adequate 
bases with substantial wearing courses. 

Practical Application of Research Re- 
sults.—Only experience can disclose the 
type and thickness of pavement re- 
quired to give efficient service under 
the variety of conditions encountered 
in the various cities. The objectionable 
features developed by individual pave- 
ments subjected to particular service 
conditions, must be analyzed with re- 
spect to causative factors. Only then 
can the proper preventive measures be 
determined. Thus inspections of exist- 
ing pavements to determine the current 
type of objectionable features and the 
application of research results to de- 
termine the proper preventive measures, 
furnishes the only rational basis for 
the design of pavements to be con- 
structed in the future. 

Conclusion.—Thus, according to re- 
search, every pavement operation from 
the rolling of the subgrade to the treat- 
ing of the finished road surface depends 
upon the character of the subgrade. 
And furthermore the outstanding char- 
acteristics of subgrades can be identi- 
fied in the laboratory. This does not, 
however, minimize neecssity for making 
examinations of subgrades in the field. 

The corrective suggestions are of 
two kinds: Those which may be termed 
strong indications and those which may 
be regarded as established facts. 

The strong indications require further 
substantiation before they can be ac- 
cepted as recommendations for stand- 
ard pavement practice. 

The established facts, in contrast 
have been duly substantiated by the 
performance of roads in service and 
therefore should be applied in standard 
pavement practice. 

Among the strong indications are: 

1. Oiling clay and silt subgrades 
may greatly reduce the possibility of 
their working up into flexible base 


courses constructed subsequently. Mea- 
greness of results furnished by this 
procedure prevents drawing conclusions. 
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Practice deserves trial. 

2. Insulating layers of fine grained 
granular materials prevents soft clays 
and silts from working up into inter- 
stices of overlying base courses. Sub- 
stantiated more for materials with bin- 
der than for cohesionless materials. 

3. Porous base courses serve to re- 
duce extent of detrimental front heave 
under rigid pavement. Evidence con- 
tradictory. When used they should be 
both drained and separated from clays 
and silts by layers of fine granular 
materials. 

4. Compacted base courses may re- 
duce the amount of cracking in pave- 
ments due to non-uniform support and 
when offering high frictional resistartce 
to slab sliding may reduce the width 
but increase the number of cracks due 
to construction and shrinkage in the 
concrete. Requires verification. 

5. Drainage is effective for reducing 
the extent of cracking in rigid pave- 
ments and failure in flexible pavements. 
Evidence contradictory. True or not 
depending upon many conditions, only 
some of which are now known. 

6. Light mesh reinforcement in- 
creases very appreciably the resistance 
of slabs laid on wet subgrades to initial 
load cracking. Evidence consistent but 
too meagre to furnish definite conclu- 
sions. This, if true, can be considered 
as an additional benefit furnished by 
reinforcement which should be used for 
other purposes in pavements laid on 
these subgrades. 

Among the established facts are: 

1. Increasing the thickness of con- 
crete pavements increases their resist- 
ance against breaking into small pieces 
due to load. 

2. Rich mix concrete furnishes more 
resistance to load breaking than less 
mixed bases. 

3. The lean mix bases are apt to 
suffer appreciable disintegration when 
subjected to moisture and for this rea- 
son may not be suitable for wet sub- 
grades. 

4. Steel reinforcement is more eeo- 
nomic than increased concrete thickness 
for reducing the number of length of 
cracks due to lack of uniformity in the 
subgrade or to shrinkage or contraction 
in the concrete. 

5. Steel reinforcement tends to hold 
fragments of cracked slabs together 
and thus reduces the extent of spalling 
and faulting, in pavements. Also it 
serves to prevent progressive breaking 
down of pavements under load. 


6. Wearing courses are essential to 
prevent disintegration beginning with 
surface abrasion in untreated traffic 
bound roads and macadams. 


7. Wearing courses serve to pro- 
tect cracked concrete bases against 
breakage due to traffic. 


8. The full benefits to be furnished 
by the use of either steel reinforcement 
or substantial wearing courses can be 
obtained only when concrete pavements 
or bases have adequate resistance 
against initial load cracking. 


March 


Public Improvements Not 
Extravagance 


The natural resources, creative in- 
genuity and productive energies which 
have made possible our tremendous 
city expenditures for streets, sewers, 
schools, bridges, water supply, civic 
centers, libraries, museums, parks, 
boulevards, transportation systems, 
elimination of grade crossings, street 
widenings, traffic control, slum clear- 
ance, harbor clearance, harbor develop- 
ments and air ports, and the great pres- 
sure of the needs which have called 
forth these improvements have placed 
before our cities an unexampled temp- 
tation to extravagance. Nevertheless, 
the cities cannot be charged with lav- 
ish waste. With very few exceptions, 
the things built were needed long be- 
fore they were completed. It is easy 
to make sweeping charges of extrava- 
gance; it is not so easy to name the 
street that should not have been paved, 
the bridge that should not have been 
erected, the school that is superfluous. 
If we are to judge by useless structures, 
city authorities have shown far more 
sagacity than have business men. For 
every folly of public construction I can 
show you a score of private follies. 
The true extravagance in public works 
has come not from engaging in unneces- 
sary projects, but from unnecessarily 
high standards, from faulty planning, 
from relying upon inexperienced ad- 
vice, from bad business methods, and 
from dealing with corrupt contractors 
and officials. For example, in Duluth, 
a few years ago, approximately $1,000,- 
000 of unnecessary expenditure was 
eliminated from the plans of the new 
city hall as the result of a study of 
space requirements and the inaugura- 
tion of an architectural competition, 
both of which were initiated by the 
local civic research organization and the 
Taxpayers’ League of St. Louis County. 
Similarly in St. Paul, the Bureau of 
Municipal Research through better 
planning and design brought about an 
even larger reduction in the school 
building program. In both cases the 
improvements were needed. The dan- 
ger of extravagance appeared not in 
the project itself, but in the unneces- 
sary luxurious method of going about 
the work. This is an enhanced danger 
for cities as for individuals during a 
period of unexampled financial pros- 
perity.—Extract from the annual re- 
port of Luther Gulick, Chairman 
Governmental Research Association, 
presented Oct. 15 at the 17th annual 
meeting of the association. 
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Five-Bladed Turbine Runner.—Adop- 
tion of a five-bladed hydraulic turbine 
runner, the first ever built, has made 
it possible to effect an estimated saving 
of 25 per cent in the total cost of the 
falls of the Ohio plant at Louisville, 
Ky. 

















How a Small Village Improved Its Water 


Supply 
Spring Source 


Has 


Several Interesting Features 


By FRANK C. ROE 


Shields, Jordan & Roe, Hydraulic, Sanitary and Electrical Engineers, Chicago, II. 


HE village of Niagara, Wis., was 

confronted in 1926 with the ques- 
tion of improving and increasing its 
water supply. A limited amount of 
money ($20,000) was available which 
created an interesting problem for the 
consulting engineers, who were called 
in late in the year to survey the situa- 
tion and make a report. 

General Conditions.—Niagara is sit- 
uated in Marinette County on the Me- 
nominee River. The terrain is unusu- 
ally rocky and uneven except for some 
sandy bottom land, there being nearly 
200 ft. difference in elevation between 
the high and low points within the vil- 
lage limits. The village is built ad- 
jacent to the large Kimberly Clark Co.’s 
paper mill, which is the only industry. 
The company owns a great majority of 
the property, pays most of the taxes, 
and hence was vitally interested in the 
problem. The mill of course is also 
the largest water consumer, even 
though the village water is not used for 
any part of the paper making process. 
The population was given as 1,943 in 
the year 1927. 

The Former Water Supply.—The ex- 
isting water supply in 1926 was from a 
shallow well drilled into the gravel and 
rock, within 50 ft. of the Menominee 
River and about 100 ft. from a similar 
well supplying water to the paper mill. 
The water became more unsatisfactory 
and unusable from year to year, presum- 
ably on account of fissures in the gravel 
and rock which permitted the river 
water to enter the wells. While there 
was no indication of B. coli present at 
any time, strong tastes of wastes from 
the paper mill were noticeable. The 
color corresponded closely to the river 
water which was yellow (40), had a 
turbidity of 30 P. P. M., total dissolved 
solids—87.1 P.P.M., and suspended 
matter—30 P. P.M. The hardness was 
80 P. P. M. and the alkalinity 60 P. P. M. 

Fissures also evidently opened be- 
tween the two wells since the village 
supply became worse when the mill 
pump was shut down. In other words, 
the pasage from the village well 
through the mill well and to the river 
was more free than the passage directly 
between the river and the village well. 
It became necessary to pump continu- 
ally for 24 hr. to maintain the supply, 
although this was found to be due to 
leaks which were located after the con- 
struction of the new works, and which 
will be discussed later. However, the 
apparent lack of quantity added to local 


dissatisfaction with the existing supply. 
The pump in use was barely able to lift 
water to the bottom of the equalizing 
reservoir, and then only during the 
night; so the average pressure was 
lower than desirable. 

New Supplies Considered.—Four sep- 
arate sources and schemes for a new 
supply were considered, namely: filtered 


of building infiltration galleries was 
adopted and the Burden Spring selected 
for the supply. The other springs of 
course are still available in case the 
demand increases beyond the present 
supply, which condition is unlikely. 
Other reasons for selecting the Burden 
Spring were, that it was closer to a 
pump house and reservoir site, closer 
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Pump House a 


Menominee River water, impounded and 
filtered surface water, deeper wells lo- 
cated at an appreciable distance from 
the river, and infiltration galleries in 
spring areas. The costs of the first 
three mentioned were prohibitive and 
the quality questionable in the first 
scheme. The practicability of utilizing 
the spring water source hinged only on 
quantity since the cost would be very 
low in comparison with the cost of uti- 
lizing other sources, and the quality was 
excellent. Accordingly weirs were in- 
stalled to measure the quantity from 
two separate spring areas, namely: the 
Burden Springs and the Harding 
Springs. The flow out of the Burden 
Springs varied between 60,000 and 130,- 
000 gal. per day. The Harding Spring 
was more variable since it was located 
on higher ground. Two other springs 
were considered and rejected, one be- 
cause of inaccessibility and the other 
because of insufficient supply. 

Since the village consumption of 
water as shown by the service meters 
(excluding that used by the paper mill) 
was only 21,000 gal. per day, the plan 
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nd Reservoir 


to the existing distribution system, and 
actually had the best quality of water. 
The iron content was 0.1 P. P.M. mag- 
ganese 0.0 and the bacterial count was 
40 per c.c. at 37° C. with no trace of B. 
coli. 

Plans were prepared in the spring of 
1927 and construction completed in 
October, 1927. The essential parts of 
the project are the infiltration gallery, 
receiving chamber, 160,000-gal. storage 
reservoir, pump house, pumping equip- 
ment, and connecting pipe lines. 

The Infiltration Gallery.—The infil- 
tration gallery consists of a main 572 
ft. in length of 12, 10 and 8-in. diam- 
eter pipe, laid through the center of 
the spring area, with seven 8-in. diam- 
eter branches, to particularly good 
springs, which bring the total length to 
804 ft. The pipe is standard vitrified 
bell and spigot tile pipe laid with open 
joints. The ditch was hand dredged 
from 3 to 6 ft. deep and each length 
of pipe laid with the aid of an im- 
provised wooden box, or the flowing 
sand (the gallery being below the wa- 
ter table) would have inundated the 
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pipe before it could be set correctly and 
the gravel placed. Immediately after 
setting a length of pipe, coarse gravel 
(% to 1% in.) was placed all around 
it at least 6 in. in thickness followed 
by a course of clean sand or very fine 
gravel of the same or greater thickness, 
before the. box was removed and the 
sand from the sides allowed to flow. 
The lower end of the main collect- 
ing tile enters the receiving chamber 
where the velocity of the water is re- 
tarded sufficiently to enable any sand 
to be retained; the clear water con- 
tinues through by gravity to the stor- 
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brick. It contains in addition to the 
weir box: a vacuum pump, two 4-in. 
by 3-in. Allis-Chalmers horizontal cen- 
trifugal pumps directly connected to 
25-H. P., 3,500-R. P.M. motors, pres- 
sure control equipment, pipe gallery 
(below), and a Brown electric flow 
meter (indicating, integrating, and re- 
cording) of the orifice plate type. 

The pump suction is connected to the 
reservoir and the discharge is directly 
into the distribution system, the con- 
nection being only 200 ft. distant. The 
former equalizing reservoir of 50,000- 
gal. capacity continues to serve as such. 
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Interior of Pump House 


age reservoir. A drain line is also con- 
nected to the receiving chamber which 
permits the total flow to by-pass the 
reservoir thus facilitating cleaning. 
The chief reason however for this sep- 
arate receiving chamber was that the 
topography made a pressure pipe or 
“inverted siphon” of some 200 ft. length 
necessary between the lower end of the 
gallery or collecting pipe and the stor- 
age reservoir. Since the pressure pipe 
rises into a weir box in the pump house 
adjacent to the reservoir, it was essen- 
tial that no sand suspended in the wa- 
ter enter it at the higher end thereby 
promoting a possibility of clogging at 
its lower elevation. 


The Reservoir and Pump House.— 
The weir box in the pump house is 
constructed of concrete and covered 
with glass. Flow is thence by gravity 
to the adjacent reservoir. The flow line 
over the 16-in rectangular brass meas- 
uring weir is approximately the same 
elevation as the high water line in the 
reservoir so an overflow weir was lo- 
cated opposite the measuring weir, the 
crest of which is 3 in. higher than the 
measuring weir. Thus when the reser- 
voir is filled the flow automatically en- 
ters the overflow which is connected to 
the aforementioned drain. The reser- 
voir is of reinforced conerete 34 ft. 
wide, 56 ft. long and 14 ft. deep. 


The pump house is constructed of 


reinforced concrete, stone and pressed 


It is located some 145 ft. above the 
pumps. The level is maintained in the 


equalizing reservoir with a differential 
of 4 ft., by means of a Golden-Ander- 
son altitude valve. When both pumps 
are placed in series for fire pressure the 
altitude valves serve another purpose 
by automatically closing before the res- 
ervoir reaches the high water level. 
When operation started in October, 
1927, the demand for water appeared 
to be almost as great as the supply and 
was over 100,000 gal. per day, or nearly 
80,000 gal. more than the service meters 
indicated. A survey showed a leak of 
about 60,000 gal. per day in a 3-in. 
service line to the paper mill and the 
remainder was accounted for by wide 
open inlets to sewer flush tanks. The 
recorded flow at the pump house now 
checks closely with the meter readings, 
although the domestic consumption has 
increased considerably beyond the prev- 
ious 21,000 gal. per day average, due to 
the great difference in quality of water. 


The flow of water from the springs 
appears to have increased during the 
past year, although this fact may re- 
sult because there has been no pro- 
tracted dry weather period. At no time 
were readings lower than 100,000 gal. 
per day recorded, while the maximum 
rate was approximately 140,000 gal. per 
day. There has been no change in qual- 
ity. 

Although definite data are not avail- 
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able, the cost of operation, including the 
services of an operator, is lower than 
that of the former supply, being about 
$1,500 per year. The total average cost 
of pumping per million gallons 1 ft. 
high is estimated at $0.95, including the 
operator’s salary. 

All of the pipe work, including the 
infiltration gallery, was installed by a 
village crew under the direction of the 
superintendent of streets. 

The reservoir, pump house and re- 
ceiving chamber were constructed by 
the C. R. Meyer & Sons Co., General 
Contractors, Oshkosh, Wis. The works 
were designed and the construction sup- 
ervised by Shields, Jordan & Roe, Hy- 
draulic, Sanitary and Electrical Engi- 
neers, of Chicago, IIl. 
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27.000 Fatalities Auto Toll 
for 1928 


Twenty-seven thousand people were 
killed in automotive accidents during 
the year 1928. A daily average of 87 
fatalities during the month of Decem- 
ber brought tne year’s total up 5 per 
cent higher than the record for 1927. 
The jump during December is the high- 
est of any month during the year just 
closed. Twenty-seven hundred fatali- 
ties represents the month’s toll. 

There may be a grain of consolation 
in the fact that the 5 per cent increase 
between 1927 and 1928 is just half the 
percentage increase between 1927 and 
the preceding year, and the lowest in- 
crease in any year since 1920. 

Washington, D. C., stands out in bold 
relief among the larger cities with no 
fatalities for December. 

Half of the pedestrians killed during 
December were 55 years of age or over. 

Ninety-two cities and eight states, 
representing a population of 46,000,000, 
reported to the National Safety Council 
which compiled the statistics. 

The death rate in the cities over 
500,000 population is shown below. The 
figures in the fifth column, headed 
“Death Rate,” are annual rates per 
100,000 population. The populations 
used in computing these rates are fur- 
nished by the U. S. Census Bureau. 

(Over 500,000 population) 





December 12 Months Death 

City 1928 1927 1928 1927 Rate 
Baltimore, Md 17 9 136 139 16.4 
Boston, Mass.. 11 11 118 115 14.8 
Buffalo. N. Y 19 9 123 122 22.1 
Chicago, IIl. 108 78 909 824 28.8 
Cleveland, Ohi 26 24 232 218 23.0 
Detroit, Mich..... ... 40 38 330 397 23.9 
Essex Co., N. J....... m@ fn | i a 
Los Angeles, Cal..... 34 8=46 313 340 a 
Milwaukee, Wis....... 14 7 ii—_—s 20.8 
New York City........ 92 8&3 1,030 1,050 17.1 
Philadelphia, Pa..... 30 36.80 292 291 14.1 
Pittsburgh, Pa.......... 10 . ne oe 
St. Louis, Mo........... 32 23 216 147 25.5 
San Francisco, Cal. 16 a se 
0 4 78 70) 3614.1 


Washington, D.C..... 





a. Rate not computed because of no popula- 
tion estimate by the United States Census 
Bureau. 
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Municipal Tax Rate in Massachusetts. 
—The average tax rate of all municipal- 
ities in Massachusetts is $28.42 per 
$1,000 of assessed valuation. 




















Size and Behavior of Sand in Rapid Sand 


Filter Plants 


Methods of Examining 
and Comparing Sands 


By PAUL HANSEN 


Of Pearse, Greeley & Hansen, Consulting Engineers, Chicago, III. 


HE bed of filtering sand has re- 

ceived less study and has under- 
gone less change than any other ele- 
ment in rapid sand filter plants since 
this type of filtration received general 
recognition in the late nineties as an 
effective means for the purification of 
public water supplies. 

The Fuller Experiments.—The report 
of George W. Fuller on his classic ex- 
periments at Louisville, Ky., in 1897, 
makes but brief mention of factors con- 
trolling the design of the sand _ bed. 
He commented on the difficulty of de- 
termining the most favorable thickness 
of sand bed and size of sand gyvains 
because of the obscuring effect of vari- 
ous other items, more particula:ly co- 
agulation and _ sedimentation. He 
theught the 24 in. of crushed quertz 
in the Warren filters too thin and con- 
cluded that less expensive clean natural 
sands were equally effective. He also 
considered the 4 or 5 ft. of sand in the 
Western filters too thick. The 30 in. 
of sand in the Jewel filters seemed to 
be reasonably satisfactory. Little was 
adduced with reference to size of sand 
grain. The crushed quartz in the War- 
ren filters had an effective size of about 
0.51 mm. and the natural sand in the 
other filters had an effective size of 
about 0.43 mm. 

Without further inquiry of impor- 
tance a thickness of sand of 30 in. has 
been generally accepted as about right 
from the time of the Louisville experi- 
ments to the present day. The size 
of sand grain has likewise remained 
essentially the same. As a result of 
observation at the operation of the 
Little Falls, N. Y., filter plant, built 
in 1902 for the East Jersey Water Co., 
there was a tendency to reduce the 
effective size of the sand grain to 0.35 
mm. and this remained the standard 
size until recently, and is even now 
often specified. 

Ohio Studies of Purification Plants.— 
Observations of the Ohio State Depart- 
ment of Health beginning with the spe- 
cial study of water purification plants 
in 1908 indicated that with sand grains 
having an effective size of more than 
0.35 mm. the purification was not al- 
ways satisfactory. However, the con- 
clusiveness of these observations has 
been disputed. With the acceptance of 
sterilization with bleach or chlorine 
there has been a tendency toward larger 
sand grains up to about 0.50 mm. This 
functions better with the high rate of 
wash water first adopted at Cincinnati 


in 1907, gives longer filter runs and is 
less troublesome when microscopic or- 
ganisms are numerous. 

Changes in Filter Design.—-Every 
other feature of rapid sand filter in- 
stallations has changed so greatly that 
a filter plant of the early type common 
in the 1890’s would hardly be recog- 
nizable as embodying the same general 
processes as a plant built in the last 
decade. Concrete has replaced wood, 
rectangular instead of circular filter 
units are nearly universal, compact and 
convenient arrangements have’ been 
worked out, much larger filter units are 
in common use, filter valves are hydrau- 
lically or electrically controlled, mix- 
ing chambers have become an impor- 
tant feature, elaborate and improved 
methods of chemical feed have been de- 
veloped anid better housing has been 
provided. Many of the latest and larg- 
est plants are embellished with archi- 
tectural effects of a high order, whereas 
in the olden days a plain brick build- 
ing or a galvanized iron shed was re- 
garded as good enough. 


Method of Specifying Sand.—The 
first pronounced movement for a closer 
examination of filter sand began in 
about 1916 and took the form of a re- 
bellion against prevailing methods of 
examining filter sand. Up to that time, 
the method devised by Allen Hazen in 
1892 for sand examination and record- 
ing had been accepted without much 
question and engineers were in the 
habit of specifying sand by designating 
a certain “effective size” and “uniform- 
ity coefficient,” terms devised by Hazen 
as a measure of the filtering character- 
istics of sand. Effective size is that 
size of sand grain of which 10 per cent 
by weight is finer than; uniformity co- 
efficient is the ratio of that size of sand 
grain of which 60 per cent by weight 
is finer than to that size of grain of 
which 10 per cent is finer than. 


Objectors to this description of sand 
were opposed to it on two counts, name- 
ly, (1) that the stratification that takes 
place in a rapid sand filter as the re- 
sult of washing with a rising current 
of water renders the terms effective 
size and uniformity coefficient no longer 
applicable as terms descriptive of fil- 
tering characteristics, and (2) that the 
use of millimeters and the terms effec- 
tive size and uniformity coefficients 
were mystifying to the average con- 
tractor or dealer in sand and, also, to 
many engineers. 
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The Hazen Method.—To do Hazen 
credit, it should be pointed out that he 
never recommended specifying sand by 
naming the desired effective size and 
uniformity coefficient and it has always 
been his practice to specify the percent- 
ages by weight lying between specified 
mean diameters as determined by shak- 
ing a sample through a set of carefully 
calibrated sieves. In other words, he 
placed more importance on the entire 
plotted curve of sand grain sizes than 
he did on the two points which deter- 
mine effective size and uniformity coeffi- 
cient. But these terms seem to have 
caught the popular fancy among engi- 
neers and as they could be written into 
specifications with less thought and 
effort than was required to describe the 
full analysis, the temptation to use 
them has been strong. 

Standard Sieves.—As an alternative to 
the Hazen method (as generally used), 
objectors proposed a specification based 
on separations by standard sieves but 
it soon developed that standard sieve 
cloth was not being made with sufficient 
uniformity of weave nor did different 
manufacturers conform to a common 
diameter of wire. If sufficiently ac- 
curate and uniform sieve cloth could 
be obtained it would unquestionably 
simplify sand analysis because calibra- 
tion of sieves, according to the Hazen 
procedure, is a rather difficult and tedi- 
ous process and, in fact, was often ne- 
gilected. 

As a demand had developed in a 
number of industries for. standard 
sieves, the United States Bureau of 
Standards undertook to establish a 
standard set of sieves. The openings in 
the complete set varied in the ratio of 
the fourth root of two. By omitting 
every other sieve the openings would 
vary in the ratio of the square root of 
two. This latter series is most suitable 
for sand analysis. This ratio of varia- 
tion is a convenient one and lends itself 
readily to plotting. It was also pro- 
posed to designate the diameter of 
sieve openings in microns so that whole 
numbers could always be used. If milli- 
meters are disturbing to the intellect 
of contractors and sand dealers, the use 
of microns might prove disastrous. 

To meet the limitations in methods of 
manufacture, and, also, variations in the 
products of different manufacturers, 
certain tolerances in both openings and 
wire diameters were permitted. In 
1926, a committee of the American So- 
ciety for Testing Materials, in co-opera- 
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tion with manufacturers, adopted the 
standards of the Bureau of Standards 
tentatively. 

Care Needed in Use of Sieves.—These 
standard sieves are fairly satisfactory 
for the examination of filter sand, but 
care should be exercised to use sieves 
that have been examined and checked 
by the Bureau of Standards, a service 
which the bureau renders for a very 
moderate fee. The sieve separations 
may be approximately converted to 
mean diameters, as defined by Hazen, 
by multiplying the sieve opening by the 
factor. 

Results obtained by the use of stand- 
ard sieves may vary from results ob- 
tained by calibrated sieves, according to 
the Hazen method, by as much as 5 per 
cent. In view of the greater accuracy 
of the Hazen method, and the large 
amount of data that have been and are 
being obtained by his method, the com- 
mittee on Sand Testing and Recording 
of the American Water Works Associa- 
tion has not as yet deemed abandon- 
ment of the Hazen method advisable. 


Behavior of Sand Beds.—While meth- 
ods of examining and comparing sands 
are necessary there are many behaviors 
of sand beds in connection with which 
little has been done and little is known. 
The greatest advance in the study of 
these behaviors was made by Baylis 
at Baltimore in studying cracking and 
mud ball phenomena. He was able to 
relate these to the accumulation of 
organic matter and organisms about the 
sand grains and he elaborated micro- 
scopic methods of examining these ac- 
cumulations, which have given us a 
much better understanding of their 
functioning, for both good and evil. 
Microscopic examination of sand grains 
has now become a routine practice in a 
number of large filter plants. 

The Am. Soc. C. E. Studies.—In 1928, 
James W. Armstrong, acting in behalf 
of a committee of the American Society 
of Civil Engineers on filter materials 
for sewage and water works, of which 
William E. Stanley is chairman, en- 
listed the co-operation of some fourteen 
filter plant operators, including Mr. 
Baylis at the Chicago Filter Testing 
Station, in carrying on experiments on 
the behavior of filter sands under a 
variety of conditions and with different 
waters. The general object of these 
experiments is to determine the opti- 
mum size of sand grains and the best 
depth and grading of sand beds to meet 
the requirements of waters of different 
types. The experiments are being 
made in batteries of seven ylass tube 
filters attached to and operating in 
parallel with a full size filter. One of 
the seven glass tube filters is provided 
with the same sand as is contained in 
the large filter and is maintained as 
a control. The others are provided with 
sand beds of different sizes and depths, 
the sand being prepared uniformly by 
Mr. Armstrong in Baltimore § and 
shipped to the various experimenters. 
Certain uniform procedures and obser- 


MUNICIPAL NEWS AND WATER WORKS 


vations have been adopted, but they are 
subject to variations and elaboration 
as the experiments progress. 

After many years it now appears 
that we are on the way to a careful 
study of behavior of the sand bed in 
rapid sand filters. Whether these 
studies will result in changes in the 
design of the sand bed, remains to be 
seen. Whether they do or do not result 
in changes in design, they have already 
and will continue to add to our knowl- 
edge of behavior and, hence, add to our 
ability to control the performance of 
filter plants. 

Acknowledgment.—The foregoing pa- 
per was presented at the 1929 Con- 
vention of the Illinois Society of Engi- 
neers. 





Research Graduate Assistant- 
ships at University of 


Illinois 
To assist the conduct of engineer- 
ing research and to extend and 


strengthen the field of its graduate 
work in engineering, the University of 
Illinois maintains fourteen Research 
Assistantships in the Engineering Ex- 
periment Station. Two other such as- 
sistantships have been established under 
the patronage of the Illinois Gas As- 
sociation. These assistantships, for 
each of which there is an annual sti- 
pend of $600 and freedom from all fees 
except the matriculation and diploma 
fees, are open to graduates of approved 
American and foreign universities and 
technical schools who are prepared to 
undertake graduate study in engineer- 
ing, physics, or applied chemistry. 

An appointment to the position of 
Research Graduate Assistant is made 
and must be accepted for two consecu- 
tive collegiate years of ten months each, 
at the expiration of which period, if all 
requirements have been met, the degree 
of Master of Science will be conferred. 
Half of the time of a Research Gradu- 
ate Assistant (approximately 900 clock 
hours for each ten-month period) is re- 
quired in connection with the work of 
the department to which he is assigned, 
the remainder being available for grad- 
uate study. 

Nominations to these positions, ac- 
companied by assignments to special 
departments of the Engineering Ex- 
periment Station, are made from appli- 
cations received by the Director of the 
Station each year not later than the 
first day of April. The nominations are 
made by the Executive Staff of the Sta- 
tion, subject to the approval of the 
President of the University. Nomina- 
tions are based upon the character, 
scholastic attainment, and promise of 
success in the principal line of study 
or research to which the candidate pro- 
poses to devote himself. Preference is 
given those applicants who have had 
some practical engineering experience 
following the completion of the under- 
graduate work. Appointments are made 
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in the spring, and they become effec- 
tive the first day of the following Sep- 
tember. Vacancies may be filled by 
similar nominations and appointments 
at other times. 

The Engineering Experiment Station, 
an organization within the College of 
Engineering, was established in 1903 for 
the purpose of conducting investigations 
in the various branches of engineering, 
and for the study of problems of im- 
portance to engineers and to the manu- 
facturing and industrial interests of 
the State of Illinois. Research work 
and graduate study may be undertaken 
in architecture, architectural engineer- 
ing, ceramic engineering, chemistry, 
civil engineering, electrical engineering, 
mechanical engineering, mining engi- 
neering, municipal and sanitary engi- 
neering, physics, railway engineering, 
and theoretical and applied mechanics. 

Additional information may be ob- 
tained by addressing M. S. Ketchum, 
Director, Engineering Experiment Sta- 
tion, University of Illinois, Urbana, III. 





Course in Traffic Engineering 


The School of Engineering of the 
University of Pittsburgh is conducting 
a course in traffic contro] engineering. 
The course began Feb. 15 and will con- 
tinue for 15 weeks, meeting each Fri- 
day evening from 7:50 to 9:30. En- 
rollment was opened to anyone who is 
interested in the traffic problem. The 
fee for the course was $15. 

The course covers the following sub- 
jects: 

Traffic surveys and statistics; city 
and regional planning and street de- 
sign; traffic delays; traffic signs, signals 
and other guides; electric traffic con- 
trol systems and their design; organi- 
zation of traffic educational campaigns; 
planning to prevent traffic accidents; 
organization and functioning of traffic 
bureaus; study of enforcement proce- 
dure; typical traffic laws and ordi- 
nances; terminal facilities; work of 
police departments; the parking prob- 
lem, including a study of its economic 
aspects; segregated and through traffic 
streets; clevated and express roadways; 
pedestrian control; mass transportation 
and its relation to traffic congestion; 
zoning and decentralization; the taxi- 
cab problem; methods of increasing 
street capacity; regulation of traffic 
moving on conflicting routes. 

Professor Lewis W. McIntyre, who 
is conducting the course personally, is 
in charge of the highway and highway 
transportation work at the university, 
and is vice-president of the National 
Highway Traffic Association and con- 
sulting engineer to the city of Pitts- 
burgh on the downtown electric traffic 
control system. 

The course is designed especially to 
interest and instruct those engaged in 
design, construction and operation of 
highways, the regulation of traffic an 
reduction in traffic accidents. 






























A New Method of Spreading Rock Asphalt 


How a Concrete Finish- 


ing Machine Was Used 
By JOHN L. HUMBARD 






President John L. Humbard Construction Co., Knoxville, Tenn. 


chine, with an added raking device, 
is being used in constructing a 9-mile 
pavement of Kyrock on a concrete base, 
in Cheatham County, Tennessee. Simi- 
lar machines have been used to spread 
natural rock asphalt laid cold. The 


A STANDARD concrete-finishing ma- 


rock asphalt is being laid on a 7-5-7 
in. (parabolic curve) concrete base, with 
a 1%4x6-in. curb on each edge. The 
base, too, is finished smooth and a paint 
coat is applied ahead of the asphalt. 
The rock asphalt is dumped in piles 
on the base ahead of the finishing ma- 


chine, as shown in Fig. 1. Men with 
shovels then roughly spread the piles, 
throwing the material back in front 
of the rake, as shown by Fig. 2. It 
then contains many lumps, and the pur- 
pose of the rake is to break these down, 
even up the asphalt layer and provide 

















Fig. 1—Rock 











a fine, homogeneous material 
ahead of the finishing machine 


Asphalt Being Spread with a Concrete Finishing Machine 
3 , y * 
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screed. Except for the added 
raking device, the machine is of 
standard construction in every 
respect. 

As shown by Fig. 2, a revolv- 
ing rake is supported by a sepa- 
rate carriage, which is connected 
loosely to the finishing machine 
proper. The shaft is driven 
from the finisher by a sprocket 
and chain and is rotated at a 
relatively high speed. The teeth 
are set in spirals along and 
around the shaft so as to reach 
practically every portion of the 
roadway width. Both the rake 
carriage and the finishing ma- 
chine run on the curbs. In fin- 
ishing, the shoes of the screed 
are set so that the screed fin- 
ishes the asphalt % in. high to 
allow compression by the roller. 
Referring to Fig. 2, the piling 
up of the asphalt ahead of the 
screed is to be observed. Its 
fineness and freedom from 
lumps compared with the mate- 
rial ahead of the rake is also 








Fig. 2—Close-up View of Rotating Rake Attachment to Finishing Machine 
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to be noticed. In Fig. 1 the 
asphalt as spread by the screed 
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is shown. This illustration also shows 
the whole gang of nine men required 
to spread and finish the asphalt ready 
for rolling. 

This machine finishing is found to 
have several advantages. It gives a 
uniform yield in square yards per ton; 
less than 0.1 sq. yd. per ton variation 
has been shown. The output compared 
with raking by hand is about doubled. 
There is less supervision required by 
the inspector to make certain that the 
proper amount of material is being got 
into the spreads at all times. The labor 
is cut down; besides the foreman and 
finishing machine operator, there are 
only nine men. With this gang an av- 
erage of 3,000 sq. yd. a day is being 
surfaced. 

This road is on Route No. 1, Memphis 
to Bristol Highway, and is one of the 
most important roads in Tennessee. 
The work is being done by the writer’s 
firm as contractor for the state high- 
way department, whose engineers have 
expressed appreciation of the exact and 
satisfactory work of the finishing ma- 


chine. It is possible that, due to the 
highly satisfactory results being ob- 
tained on this project, the Depart- 


ment of Highways will specify a finish- 
ing machine for all jobs of this char- 
acter in the future. 

> 


Financial Statistics of City 
Governments for 1927 


The U. S. Department of Commerce 
announces a summary of the financial 
transactions of the 250 cities having a 
population of over 30,000 for the fiscal 
year 1927. 

The total payments for operation, 
maintenance, interest, and outlays for 
permanent improvements for cities 
having over 30,000 population were 92.5 
per cent greater than similar payments 
of the government of the 48 states, and 
0.1 per cent greater than those for the 
Federal government for the fiscal year 
1927. 

Preliminary statements for each of 
the cities have been released for pub- 
lication as rapidly as the reports were 
received, the first of these statements 
appearing Oct. 31, 1927. A summary, 
by cities, will be available within a few 
weeks giving financial statistics which 
will show assessed valuations and tax 
levies, revenues collected, governmental- 
cost payments, and indebtedness. 

Expenditures.—The payments for op- 
eration and maintenance of the general 
departments of the city governments 
of the 250 cities for the fiscal period 
1927 amounted to $1,750,707,093, or 
$40.98 per capita. In 1926 the com- 
parative per capita for operation and 
maintenance of general departments 
was $39.18, and in 1917, $19.07. Pay- 
ments for the operation of public serv- 
ice enterprises, as water works, 
electric light plants, and similar enter- 
prises,,amounted to $162,470,940; inter- 
est on debt, $319,248,702; and outlays 
for permanent improvements, including 
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those for public service enterprises, 
$1,091,959,616. The total payments in 
1927, therefore, were $3,324,386,351; in 
1926, $3,052,645,496; and in 1917, 
$1,108,021,565. 

The per capita net governmental-cost 
payments for operation, maintenance, 
and interest for 146 cities covered by 
census reports since 1903 were $52.64 
in 1927, $50.30 in 1926, $24.58 in 1917, 
and $16.41 in 1903. 

The totals include all payments for 
the year, whether made from current 
revenues or from the proceeds of bond 
issues. Proceeds from the issuance of 
debt obligations are not considered rev- 
enue receipts. 

Of the 250 cities covered by this re- 
port only two were lacking in revenues 
sufficient to meet all operating expenses 
and interest, while 70 realized enough 
revenues to meet all their payments for 
expenses, interest, and outlays and to 
have a balance available for paying 
debt. 

Of the total municipal payments in 
1927, 52.7 per cent was for operation 
and maintenance of general depart- 
ments; 4.9 per cent, operation and 
maintenance of public service enter- 
prises; 9.6 per cent, interest on debt; 
and 32.8 per cent, outlays for perma- 
nent improvements. 

Of the payments for operation and 
maintenance of general departments, 
38.2 per cent was for education; 20 per 
cent, protection to person and property; 
8.9 per cent, highways; 8.5 per cent, 
general government; 7.7 per cent, sani- 
tation or promotion of cleanliness; 6.1 
per cent, charities, hospitals and cor- 
rections; 4.7 per cent, miscellaneous; 
3.4 per cent, recreation; and 2.4 per 
cent, conservation of health. 

The percentages for 1927 show but 
little change from those for 1926, the 
largest in each of the years being for 
education and the smallest for conser- 
vation of health. 

Of the total payments for outlays 
for permanent improvements, the prin- 
cipal items were $394,963,016, or 36.1 
per cent, for highways; $198,560,613, or 
18.2 per cent, for education; and $196,- 
317,702, or 17.9 per cent, for public 
service enterprises. 

Revenues.—The total revenue re- 
ceipts of the 250 cities for 1927 were 
$2,945,511,729, or $68.96 per capita. 
This was $713,084,994 more than the 
total payments of the year, exclusive of 
the payments for permanent improve- 
ments, but $378,874,622 less than the 


total payments, including those for 
permanent improvements. The _ rev- 
enue receipts included $1,888,704,574 


from general property taxes; $64,457,- 
627 from special taxes; $88,941,226 from 
licenses; $233,292,693 from special as- 
sessments; $144,292,408 from subven- 
tions, donations, and pension assess- 
ments; $136,454,248 from interest, rents, 
and highway privileges; $290,941,918 


from earnings of public service enter- 


prises; and $98,427,035, the remainder, 
poll 


from taxes, fines, forfeits, and 
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escheats, and earnings of general de- 
partments. 

The per capita net revenue receipts 
of 146 cities covered by census reports 
since 1908 were $69.77 in 1927, $66.14 
in 1926, $31.97 in 1917, and $21.14 in 
1903. 

Indebtedness.—The net indebtedness 
(funded or fixed debt less sinking fund 
assets) of the 250 cities amounted to 
$5,479,284.872, or $128.27 per capita, in 
1927, this being an increase of 7.0 per 
cent over that for 1926. The per capita 
net debt of 146 cities covered by re- 
ports since 1903 was $134.27 in 1927, 
$128.13: in 1926, $80.75 in 1917, and 
$44.71 in 1903. 

While in 1927, as compared with 1926, 
there was an increase of $361,112,478 
in net debt for the 250 cities as a whole, 
there were 84 individual cities which 
showed a decrease in their net indebt- 
edness. 

A comparison of the aggregate in- 
crease in net indebtedness with the total 
payments for outlays discloses the fact 
that 33.1 per cent of the permanent im- 
provements for 1927 were financed from 
proceeds of bond issues. 





New Jersey Sewage Works 
Association Meets in 


March 


The New Jersey Sewage Works As- 
sociation, the Engineering Bureau of 
the State Department of Health of New 
Jersey cooperating, will hold its 14th 
annual meeting on March .22 and 23, 
1929, at the Stacy-Trent Hotel, Tren- 
ton, N. J. 


The meeting is planned for municipal 
officials, particularly those connected 
directly or indirectly with sewers, sew- 
age disposal and allied activities and 
provides an opportunity for the ex- 
change of information and ideas 
through the medium of round table dis- 
cussions. Authorities will present pa- 
pers on various phases of sanitation, 
which with the discussions, we believe, 
will be of practical value to those at- 
tending the meeting. , 

The value of the work which this 
association has done in the past is at- 
tested by the fact that a dozen other 
states have formed similar associations 
patterned after the original New Jersey 
Sewage Works Association. The at- 
tendance last year was over 250 from 
New Jersey and ten other states. John 
R. Downes, Bound Brook, N. J., is sec- 
retary of the New Jersey Sewage 
Works Association. 

—_———<>_— 

Developed Water Power in the United 
States on Jan. 1, 1929.—The total ca- 
pacity of water wheels installed in 
water power plants of 100 hp. or more 
in the United States on Jan. 1, 1929, 
was 13,571,530 hp., an increase of 1,275,- 
530 hp., or 10.4 per cent, during 1928. 
The increase in 1927 was only 575,000 
hp. The gain in 1928 was therefore 
more than twice that during 1927. 

















Definitions of Terms Used in Sewerage and 
Sewage Disposal Practice 


HE formulation of definitions of 

terms used in sewerage work was 
initiated in 1915 by the American Pub- 
lice Health Association. The work was 
continued by committees of the Asso- 
ciation until 1924. In May of that year 
the Sanitary Engineering Division of 
the American Society of Civil Engi- 
neers appointed a committee on defini- 
tions. Joint action between the two 
societies followed and on Oct. 22, 1924, 
at a joint meeting of the Sanitary En- 
gineering Division of the American 
Society of Civil Engineers and the Sani- 
tary Engineering Section of the Ameri- 
can Public Health Association, a tenta- 
tive report based on the work of the two 
committees was presented. The work 
was then continued and on Oct. 13, 
1927, the joint report of the two com- 
mittees was ‘adopted by the Sanitary 
Engineering Division of American Soci- 
ety of Civil Engineers. The American 
Public Health Association adopted this 
report on Oct. 20, 1927, and on July 16, 
1928, the report was also adopted by 
the Board of Directors of the American 
Society of Civil Engineers. The latter 
society has published recently the list 
of definitions as one of its manuals of 
engineering practice. 


Definitions of Terms Used in Sewerage and 
Sewage Disposal Practice 


A. B. C. Process (Alum, Blood, Clay).—A 
method of deodorizing and precipitating sludge 
by the addition of alum, charcoal, or some 
other material and clay, to the raw sewage. 
One of the earliest satisfactory methods of 
clarification by chemical precipitation. 

Activated Sludge.—Sludge settled out of sewage 
previously agitated in the presence of abun- 
dant atmospheric oxy<en. 

aaa Sludge Method.—See Activated Sludge 
Process. ; 

Activated Sludge Process.—Sewage treatment in 
which sewage standing in or flowing through 
a tank is brought into intimate contact with 
air and with biologically active sludge, pre- 
viouely produced by the same _ process. The 
effluent is subsequently clarified by sedimenta- 
tion. niet 

Aeration.—The process or method of bringing 
about intimate contact between air and a 
liquid by allowing finely divided air to pass 
through the liquid or the finely divided liquid 
to pass through air. 

Air-Lift.—A device for raising sewage or other 
liquid by injecting air in and near the bottom 
of an open discharge pipe submerged in a 
well of the liquid to be raised. 

Alignment.—The direction of the axis of a sewer 
in plan. 

Alternating Device.—A device whereby sewage 
may be automatically delivered into different 
parallel treatment units in a cycle following 
a predetermined sequence. 

Appurtenances.—-See Sewer Appurtenances. 


Back-Water Gate.—A device for preventing the 
back flow of sewage or water. 

Baffles.—_Deflectors of wood, metal, or masonry 
placed in flowing liquid to divert, guide, or 
agitate the flow of such liquid. 

Band Screen.—<An endless band or belt of wire 
mesh, bars, plates, or other screening medium, 
which passes around upper and lower rollers 
or guides. 

Bar Screen.—A screen composed of parallel bars 
or rods. See, also, Rack. 

Barn Sewage.—Wash water from stables, con- 
siderable quantities of animal wastes. 
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Basin.—A shallow tank or natural or artificial 
depression through which liquids pass or in 
which they are detained for treatment. 

Bio-Aeration.—A modification of the activated 
sludge process in which the sewage and sludge 
are agitated and aerated by mechanical means, 
such as paddle-wheels or turbines. 

Bio-Chemical Action.—Chemical action resulting 
from the growth or metabolism of living 
organisms. 

Bio-Chemical Oxygen Demand.—The quantity of 
oxygen required for bio-chemical oxidation in 
a given time at a given temperature. the 
determinations usually being for 5 days at 20° 
cent. 

Biolytic Tank.—A continuous flow tank with 
hopper bottom, with inlet arranged so as to 
agitate the sludge by the entry of sewage at 
the apex of the hopper-shaped bottom. This 
agitation tank is sometimes followed by a 
settling tank in which the sludge is detained 
until removed. 

Bleach. Calcium hypochlorite. 
Powder.) 

Blow-Off.—A waste-gate or device for discharg- 
accumulated solids or for emptying a depressed 
sewer. 

Branch Sewer.—An arbitrary term for a sewer 
which receives sewage from a relatively small 
area. 

Branches.—Special forms of vitrified tile and 
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cast-iron pipe for making connections to 2 
sewer. They are called Tee, Y. Tee-Y, 
Double-Y, and V, from the shapes. (Synonym, 


Junction Pieces.) 

Broad Irrigation.—The disposal of sewage by ap- 
plication to farm land involving the incidental 
benefit to crops growing out of the irrivation 
and fertilization resulting from the application 
of the sewage. (Differs from sewage farmine 
in that the primary purpose is the disposal of 
sewage while the raising of crops is incidental 
only.) See, also. Sewage Farming. 

Cage-Screen.—A screen consisting of a cage. 
with sides of bars, rods. or mesh, so arranged 
that it may be lowered into the sewage and 
raised therefrom for cleaning. 

Capillary Water.—Water in the interstices of 
the soil or of a sand filter, which is not lost 
by draining. 

Catch-Basin.—A chamber or well. designed to 
prevent the admission of grit and detritus into 
a sewer. 

Catch Pit.—See Grit Catcher. 

Catchment Area.—The area of a_water-shed 
tributary to a lake, stream. or sewer. 

Centrifuge.—A device in which sludge is de- 
watered by rapid rotation and automatically 
discharged. 


Cesspool.—A pit into which household sewage 
or other liquid waste is discharged and from 
which the liquid ieaches into the surrounding 
soil, or is otherwise removed. 


Chamber.—A general term for a space enclosed 
by walls or a compartment, often prefixed by 
a descriptive word as “grit chamber” or 
“sereen chamber” indicating its contents. or 
“discharge chamber” or ‘flushing chamber’’ 
indicating its office. 

Chemical Precipitation.—Sedimentation acceler- 
ated by the coagulation of suspended or col- 
— matter through the addition of chem- 
icals. 


Chlorination.—Treatment with chlorine or 
bleaching powder for the purpose of disin- 
fection, the retardation of decomposition, or 
the oxidation of organic matter. 














Circumferential Flow.—Flow parallel to the 
periphery of a circular tank. 

Clarification.—The process of removing sus- 
pended and colloidal matter from a_ turbid 


liquid. 

Clarified Sewage.-_Loosely used for sewage from 
which suspended matter has been partly or 
completely removed. 


Coagulation.—The flocculation of colloidal or 
suspended matter brought about by the addi- 
tion of some chemical to the liquid, by contact, 
or by other means. 

Coarse-Grained Filter.—General term for contact 
bed or trickling filter. 

Coarse Rack.—A relative term. but generally 
used when the clear space between bars is 
2 in. or more, 
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Coarse Screen.—A relative term, but generally 
used when openings are greater than 1 in, 
in least dimension, except in the case of racks. 
See, also, Coarse Rack. 

Coefficient of Imperviousness.—The 
pressed decimally, of effectively 
surface to the total catchment area. 

Collecting System.—All sewers from the house 
to the outfall. See, also, Sewerage System. 

Colloidal Matter.—Colloids or matter colloidal in 
character and action. 

Colloids.—(1) The finely divided suspended mat- 
which will not settle and the apparently dis- 
solved matter which may be transformed into 
suspended matter by contact with solid sur- 
faces or preciptated by chemical treatment. 
(2) Substances which are soluble as judged 
by ordinary physical tests, but will not pass 
through a parchment membrane. 

Combined Sewer.--A sewer designed’ to receive 
both storm water and sewage. 

Combined System.—A system of sewers, in which 
sewage and storm water are carried in the 
same conduits. 

Commercially Dry Sludge.—Sludge containing 
not more than 10 per cent of moisture by 
weight. ; 

Common Sewer.—A sewer in which all abutters 
have equal rights. 

Compartment.—A chamber in. or a division of, 
a structure for sewage treatment. 

Concentrated Sewage.—A relative term. Sewage 
containing a relatively large quantity of or- 
ganic matter. : 

Conditioning.—See Sludge Conditioning. 

Contact Aerator.—A device consisting of a crate 
holding broken stone, coke, brushwood, or 
other media, which is placed in a single, or 
two-story sedimentation tank and through 
which the sewage is made to flow upward and 
return on the outside and become activated 
by the admission of compressed air below. 

Contact Bed.—An artificial bed of coarse mate- 
rial, such as broken stone or clinkers, in a 
water-tight basin provided with controlled in- 
let and outlet. It is operated in cycles of 
filling with sewage, standing full in contact, 
emptying, and resting empty, in order to re- 
move some of the suspended matter and oxi- 
dize organic matter by bio-chemical agencies. 

Contaminated Water.—Water unfit for any given 
use because of contact with or the presence 
of injurious substances. 

Contamination.—The introduction into water, 
otherwise satisfactory, of bacteria, sewage, or 
other substance, which makes it unfit for any 
given use. 

Cover.—See Manhole Head. 

Crown.—The inside top of a sewer. 


Crude Sewage.—Sewage which has 
treatment. 

Datum.—Plane of reference for elevations. 

Degreasing.—The process of removing fats and 
greases from sewage, waste, or sludge. 

Degree of Purification.-A measure of the re- 
moval and oxidation of the objectionable or 
putrescible contents of sewage. 


Depressed Sewer.—A sewer, often crossing be- 
neath a valley or a water course, which runs 
full or under greater than atmospheric pres- 
sure because its profile is depressed below the 
hydraulic grade line. 


Detritus Tank or Chamber.—-A detention cham- 
ber larger than a grit chamber, usually with 
provision for removing the sediment without 
interrupting the flow of sewage. A _ settling 
tank of short detention period designed, pri- 
marily, to remove heavy settleable solids. 


Diffuser.—A porous plate or other device through 
which air is forced and enters the sewave 
in the form of minute bubbles. 

Digestion.—The bio-chemical decomposition of 
organic matter resulting in the formation of 
mineral and simpler organic compounds. 

Dilute Sewage.—A relative term. Sewage con- 
taining a relatively small quantity of organic 
matter. 

Dilution.—(1) A method of disposing of sewage 
or effluent by discharging into a stream or 
other body of water. (2) The ratio of the 
volume of flow of a stream to the volume of 
sewage or effluent discharged into it. 


ratio, ex- 
impervious 








received no 
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Direct Oxidation Process. (So-called. ) A pro- 
prietary method of treatment in which sew- 
age previously dosed with lime is passed 
through closed tanks between plate electrodes 
across which electric current is passing while 
the liquid is agitated by rotating paddles. 

Dise Screen.—A screen in the form of a circu- 
lar disc rotating about an axis perpendicular 
to its center. 

Discharge Sewer.—See Outlet Pipe. 

Disinfected Sewage.—Crude sewage, or a sewage 
plant effluent which has been treated with a 
disinfecting agent, commonly chlorine or 
“bleach,” resulting in the destruction of bac- 
teria sufficiently to reduce materially the 
danger of infection. 

Disinfection.—The partial destruction, ordinarily 
by the use of some chemical, of the micro- 
organisms likely to cause infection and disease. 

Dispersion.—A method of disposal of the sus- 
pended solids in sewage or effluent by scatter- 
ing them widely in a stream or other body of 
water. 

Distributor.—A device used to apply sewage to 
the surface of a filter. There are two general 
types, fixed and movable. The fixed type may 
consist of perforated pipe or notched troughs, 
sloping boards, or sprinkler nozzles. The mov- 
able type may consist of rotating or recipro- 
eating perforated pipes or troughs applying 
spray or a thin sheet of sewage. 

Diversion Chamber.—A chamber which contains 
a device for diverting all or a part of the 
flow. 

Diversion Manhole.—See Diversion Chamber. 

Domestic Sewage.—Sewage derived principally 
from dwellings, business buildings, institutions, 
and the like. (It may or may not contain 
ground-water, surface water, or storm water. 
It may also contain a small proportion of in- 
dustrial waste liquid.) 

Door Thickener.—(Clarifier.) A proprietary de- 
vice placed in a tank by which a system of 
scrapers, driven by a central shaft, revolves 
slowly, pushing the deposited sludge to a cen- 
tral outlet, from which it is removed by grav- 
ity or pumping. 

Dortmund Tank.—A _ vertical-flow sedimentation 
tank with hopper bottom. The sewage, intro- 
duced near the bottom, rises and overflows at 
the surface, and the sludge may be removed 
from the bottom before it becomes septic. 

Dosing Chamber.—See Dosing Tank. 

Dosing Siphon.—An automatic siphon for 
charging the contents of a dosing tank. 

Dosing Tank.—A tank into which raw or partly 
treated sewage is introduced and held until 
the desired quantity has been accumulated, 
after which it is discharged at such a rate as 
may be necessary for distribution essential 
to the subsequent treatment. 

Drain.—Conduit or pipe, usually underground, 
for carrying off, by gravity, liquids other than 
sewage and industrial wastes, and including 
ground or subsoil water, surface water, and 
storm water. 

Drainage.—A general term for gravity flow of 
liquids in conduits. Commonly applied to sur- 
face and ground-water. 

Drainage System.—A system of drains. 

Drainage Water.—Water flowing in a drain 
derived from ground, surface or storm water. 

Drop Manhole.—A shaft in which sewage falls 
from a sewer to a lower level. 

Drum Screen.—A screen in the form of a cyl- 
inder or truncated cone rotating on its axis. 

Dry-Weather Flow.—Flow of sewage in a sewer 
during dry weather. 

Effluent.—Sewage, partly or completely treated, 
flowing out of any sewage treatment device. 

Effluent Discharge Conduit.—See Outlet Pipe. 

Ejector.—See Pneumatic Ejector. 

Emscher Filter.—See Contact Aerator. 

End Manhole.—One at the up-stream end of a 
sewer. 

Entrance Well.—See Inlet Well. 


Evaporation.—Vaporization of moisture from a 
wet surface. 

Filtered Sewage.—The effluent of a sewage filter. 

Filtering Medium.—The material through which 
sewage applied to a filter must pass. 

Filtration.—(1) The process of removing sus- 
pended and colloidal matter from a_ liquid 
and the oxidation of its dissolved organic 
matter, by causing it to flow through a rela- 
tively fine porous medium. (2) Sometimes 
loosely applied to the removal of solids and 
liquid organic matter in treatment beds. 


Filtros.—-The trade name applied to an artificiai 
porous stone made of carefully graded silicious 
sand by moulding, pressing, firing, annealing, 
and grinding. It is used as a filtering medium 
and for diffusing air in the activated sludge 
process, 

Final Settling Basin.—A tank through which the 
effluent of a trickling filter, or other oxidizing 
device, passes for the purpose of removing the 
settleable solids before its discharge. 


Final Settling Tank.—Same as final 
basin, but deeper and of less area. 
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Fine Rack.—A relative term, but generally used 
when the clear space between the bars is 1 in. 
or less. 

Fine Screen.—A relative term, but generally 
used for a screen with openings 14 in., or less, 
in least dimension. 

Flaring Inlet.—A funnel-shaped entrance to 
facilitate flow into a pipe or conduit. 

Flotation.—A method of collecting suspended 
matter in a tark as a scum at the surface by 
the evolution of gas by chemicals, electrolysis, 
heat, or bacterial decomposition. 

Flowing-Through Chamber.—The upper compart- 
ment of a 2-story sedimentation tank. 

Flush Tank.—A chamber in which water or sew- 
age is accumulated and discharged at intervals 
for flushing a sewer. 

Flushing Chamber.—Sce Flush Tank; Flushing 


Flushing Manhole.—-A manhole provided with a 
gate so that sewage or water may be accumu- 
lated and then discharged rapidly for flushing 
a@ sewer. 

Frame.—See Manhole Head. 

Fresh Sewage.—Sewage of recent origin still 
containing free dissolved oxygen. 

Gas Slot.—See Gas Vent. 

Gas Vent.—(1) A passage to permit the escape 
of gases of decomposition. (2) An opening 
which allows gas, liberated in an Imhoff tank 
sludge digestion chamber, to reach the atmos- 
phere without passing up through the sewage 
in the settling chamber. 

Grade.—Elevation of invert. 

Gradient.—See Slope. 

Grating.—A screen consisting of parallel bars, 
two sets being transverse to each other in 
the same plane. 

Gravity System.—A system in which all sewage 
runs on descending gradients from source to 
outlet, or where no pumping is required. 

Grease Trap.—A device by means of which the 
grease content of sewage is cooled and con- 
gealed co that it may be skimmed from the 
surface. 

Grit.—The heavy mineral matter contained in 
sewage, such as sand, gravel, cinders, etc. 
Grit Catcher.—A chamber usually placed at the 
upper end of a depressed sewer, or at other 
points of protection on combined or storm- 
water sewers, of such shape and dimensions 
as to reduce the velocity of flow and thus per- 

mit the settling out of grit. 

Grit-Chamber.—A small detention chamber or 
an enlargement of a sewer designed to check 
the velocity of the sewage enough to permit 
the heaviest solid matter, such as grit, to be 
deposited with a view to its frequent and easy 
removal. (Grit Compartment.) 

Ground-Water—Water derived from beneath the 
surface of the ground. 

Ground-Water Drain.—A drain which carries 
away ground-water. 

Horizontal Flow Tank.—A tank or basin, with 
or without baffles, in which the direction of 
flow is generally horizontal. 

House Connection.—See House Sewer. 

House Sewage.—(1) Sewage from dwellings. 
(2) Loosely used for domestic sewage. 

House Sewer.—A pipe conveying the sewage 
from a single building to a common sewer 
or point of immediate disposal. 

Humus Sludge.—(1) Digested sludge deposited 
in final or secondary settling tanks, following 
trickling filters or other oxidizing device. (2) 
Sludge resembling humus in appearance. 

Humus Tank.—A tank for collecting humus 
sludge. See, also, Final Settling Tank; Final 
Settling Basin. 

Hydraulic Grade.—The elevation of the surface 
of the liquid in a sewer above an assumed 
datum. 

Hydraulic Gradient.—The surface slope of the 
liquid in a sewer. Generally taken parallel 
to the invert. 

Hydraulic Inclination.—See Hydraulic Gradient. 

Hydraulic Slope.—See Hydraulic Gradient. 

Hydrolysis.—A change in the molecular compo- 
sition of matter produced by the addition of 
water. 

Hydrolytic Tank.—In general, any sewage tank 
in which hydrolysis occurs, specifically applied 
to a special form of vertical flow tank. Gen- 
eral term for any sedimentation tank in which, 
by bio-chemical processes, a part of the sus- 
pended organic matter is liquefied and gasified. 

Imhoff Tank.—A deep two-storied tank invented 
by Karl Imhoff, M. Am. Soc. C. E., consist- 
ing of an upper or continuous sedimentation 
chamber and a lower or sludge digestion cham- 
ber. The floor of the upper chamber slopes 
steeply to trapped slots, through which solids 
may settle into the lower chamber. The lower 
chamber receives no fresh sewage directly, 
but is provided with gas vents and with means 
for drawing digested sludge from near the 
bottom. 


Industrial Sewage.—Sewage in which industrial 
wastes predominate. See, also, Domestic Sew- 





age; Industrial Wastes. 
Industrial Wastes.—Liquid wastes from 
trial processes. 
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Infected Water.—Water which contains patho- 
genic bacteria. 

Infection of Water.—The introduction of patho- 
genic bacteria into water in sufficient quanti- 
ties to produce disease. 

Infiltration.—The leaching of water from the 
ground into a sewer. 

Influent.—Sewage, raw or partly treated, flow- 
ing into any sewage treatment device. 

Inlet.—A connection between the surface of the 
ground and a sewer for the admission of sur- 
face or storm water. 

Inlet Well.—A well or opening at the surface 
of the ground to receive surface water which 
is thence conducted to a sewer. 

Institutional Sewage.—Domestic sewage from 
institutions, such as hospitals, sanitariums, or 
penal and charitable establishments. 

Intercepting Sewer.—A sewer which receives the 
dry-weather flow from a number of transverse 
sewers or outlets, with or without a determined 
quantity of storm water if from a combined 
system. 

Intermittent Filter.—A natural or artificial bed 
of sand or other fine-grained material to which 
sewage is intermittently applied in doses and 
through which it flows, opportunity being 
given for filtration and also oxidation of the 
organic matter by bio-chemical agencies. 

Invert.—Originally, the inverted arch of a ma- 
sonry-lined sewer. By derivation, the floor, 
bottom, or lowest point in the internal cross- 
section of a sewer. 

Invert Block.—A _ voussoir-shaped hollow tile 
built into the invert of a masonry sewer. 

Inverted Siphon Sewer.—See Depressed Sewer. 

Irrigation.—See, Sub-Surface Irrigation; Sur- 
face Irrigation; Broad Irrigation; Sewage 
Farming. 

Junction Chamber.—A converging section of a 
sewer used to facilitate the flow from one or 
more sewers into a main sewer. 

Junction Manhole.—A manhole at the junction 
of two or more sewers. 

Kitchen Waste.—Liquid culinary wastes. 

Lamp-Hole.—A small vertical pipe or shaft lead- 
ing from the surface of the ground to a sewer, 
for admitting a light for purposes of inspec- 
tion. 

Land Drain.—A drain for drawing off water 
from land. See, also, Ground-Water Drain. 
Lateral Sewer.—A sewer which discharges into 
a branch or other sewer and has no other com- 

mon sewer tributary to it. 

Leaching Cesspool.—A cesspool out of which the 
liquid leaches into the surrounding soil. 

Line Manhole.—A manhole in the line of a 
sewer at a point where no other sewers con- 
nect. It may be at a point where the sewer 
changes direction, either in line, slope, or 


grade. 

Liquid Sludge.—Sludge containing sufficient 
water to permit it to flow by gravity (ordi- 
narily above 80 per cent). 

MacLachlan Process.—(A Proprietary Process.) 
A method of conditioning sludge preparatory 
to dewatering by the application of sulfur 
dioxide gas. 

Main Sewer.—A sewer which receives one or 
more branch sewers as tributaries. 

Manhole.—A shaft, or chamber, from the sur- 
face of the ground to a sewer, large enough 
to enable a man to have access for the purpose 
of inspection and cleaning. 

Manhole Head.—The cast-iron fixture surmount- 
ing a manhole. It is made up of two parts: 
A “Frame” which rests on the masonry of 
the shaft, and a removable “Cover.’’ Frames 
are either “Fixed” or ‘Adjustable’ in height. 
Covers are “Tight,” “Ventilated,” or ‘Anti- 
Rattling.” 

Medium Screen.—A screen having openings in- 
termediate between those of a coarse and a 
fine screen. 

Mesh Screen.—A screen composed of woven 
fabric, usually of wire. 

Miles Acid Process.—A proprietary method of 
treatment invented by George W. Miles, in 
which sewage is acidified by sulfurous acid 
fumes. The fumes are absorbed by a part 
of the sewage. ‘This part is then mixed with 
the remainder of the sewage. Subsequent pre- 
cipitation of solids results in clarification and 
a measure of disinfection. 

Outfall Sewer.—A sewer which receives the sew- 
age from the collecting system and conducts 
it to a point of final discharge or to a dis- 
posal plant. 

Outlet Pipe.—A pipe which conveys the effluent 
from a treatment plant to its final point of 
disposal. 

Oxidation.—See Sewage Oxidation. 

Oxidized Sewage.—Sewage in which the organic 
matter has been combined with oxygen and 
has become stable. 

Percolating Filter.—See Trickling Filter. 

Percolation.—The flow or trickling of a liquid 
downward through a relatively coarse filtering 
medium. The liquid usually does not fill the 
pores of the medium. 


Plate Screen.—A screen composed of one or 
more perforated plates. 
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Pneumatic Ejector.—A means of raising sew- 
age, or other liquid, by alternately admitting 
it through a check-valve into the bottom of 
a pot and then ejecting it through another 
check-valve into the discharge pipe, by admit- 
ting compressed air to the pot above the 
liquid. 

Polarite.—Magnetic spongy carbon, formerly 
used as a filter medium after sedimentation. 

Polluted Water.—Water made unclean or injured 
by sewage, industrial waste, or other substance. 

Pollution.—The act of making unclean or im- 
pure or the state of being unclean or impure 
as a result of admixtures of sewage, industrial 
wastes, or other substance. 

Precipitation.—Rain and snowfall. See, also, 
Chemical Precipitation. 

Private Sewer.—One privately owned and used 
by one or more properties. 

Public Sewer.—A common sewer controlled by 
public authority. 

Putrefaction.—Biological decomposition of or- 
ganic matter with the production of ill-smell- 
ing products. It occurs under conditions of 
oxygen deficiency. 

Putrescibility.—(1) The susceptibility of waste 
waters, sewage, effluent, or sludge to putrefac- 
tion. (2) The relative tendency of organic 
matter to undergo decomposition in the ab- 
sence of oxygen. 

Rack.—A screen composed of parallel bars, 
either vertical or inclined, from which the 
screenings may be raked. 

Radial Flow.—Direction of flow across a circular 
tank, from center to periphery, or vice versa. 

Radial Inward Flow.—Inlet at periphery and 
outflow at the center of a circular tank. 

Radial Outward Flow.—Inlet at center and out- 
flow at the periphery of a circular tank. 

Rainfall Rate.—Precipitation, generally 
pressed in inches per hour. 

Rate of Precipitation.—See Rainfall Rate. 

Raw Sewage.—See Crude Sewage. 

Receiving Basin.—See Inlet Well. 

Regulator.—A device for controlling the quan- 
tity of sewage admitted to an intercepting 
sewer or unit of a disposal plant. 

Relative Stability.—The ratio, expressed in per- 
centage, of available oxygen in waste waters, 
sewage, effluent, or diluted sewage to that 
required to provide complete bio-chemical oxi- 
dation of the organic matters contained 
therein. 

Relief Sewer.—A sewer built to relieve an exist- 
ing sewer of inadequate capacity. 

Reservoir.—A tank or basin primarily for stor- 
age of a liquid. 

Roof Water.—Storm water from roofs. 

Run-Off.—That part of the rainfall 
reaches a stream, drain, or sewer. 

Run-Off Coefficient.—The ratio, expressed dec- 
imally, of run-off to precipitation. 

Run-Off Rate.—An expression of the rate at 
which rainfall runs off from a surface, ex- 
pressed in inches in depth of rainfall per hour, 
cubic feet per second, or other units. 

Sand Catcher.—See Grit Catcher. 

Sand Filter.—A filter in which sand is the fil- 
tering medium. See, also, Intermittent Filter. 

Sanitary Sewage.—(1) Domestic sewage with 
storm water excluded by design. (2) Sewage 
originating in the sanitary conveniences of 
a dwelling, business building, factory, or in- 
stitution. (3) The water supply of a com- 
munity after it has been used and discharged 
into a sewer. 

Sanitary Sewer.—A sewer which carries sewage 
and excludes storm, surface, and ground-water. 

Saturation.—The condition of a liquid when it 
has taken into solution the maximum possible 
quantity of a given substance at a given 
temperature and pressure, as water saturated 
with oxygen. 

Screen.—A device with openings, generally of 
uniform size, used to retain coarse sewage 
solids. The screening element may consist of 
parallel bars, rods, or wires, grating, wire 
mesh, or perforated plate, and the openings 
may be of any shape, generally circular or 
rectangular slots. 

Screening.—The removal of relatively coarse 
floating and suspended solids by straining 
through racks or screens made of bars, grat- 
ings, wires, or perforated plates. 

Screenings.—Material removed from sewage by 
sereens and racks. 

Scum.—A mass of sewage solids, buoyed up by 
entrained gas, grease, or other substance, 
which floats at the surface of sewage. 

Scum Board.—A vertical baffle dipping below 
the surface of sewage in a tank to prevent the 
passage of floating matter. 


Secondary Settling Tank.—See Final Settling 
Tank. 
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Sedimentation.—The subsidence and deposition 
of suspended matter in a liquid by gravity. 
Sedimentation Tank.—A tank or basin in which 
sewage, partly treated sewage, or other liquid 
containing settleable solids, is retained long 
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enough, and in which the velocity is low 
enough, to bring about sedimentation of a 
part of the suspended matter, but without a 
sufficient detention period to produce anaerobic 
decomposition. 

Semi-Circumferential Flow.—Flow parallel to the 
semi-circumferences of a circular tank, divided 
at the inlet and meeting again at the com- 
mon outlet. 

Separate Sludge Digestion.—The digestion of 
sludge in basins or tanks to which it is re- 
moved from the basins or tanks in which it 
originally settled. 

Separate System.—A system of sewers in which 
sewage and storm water are carried in sep- 
arate conduits. 

Sept-Aer-Sed Method.—Sewage treatment in 
which septic tank effluent is aerated and passed 
into a sedimentation tank. The sludge from 
the sedimentation tank is then pumped back 
into the septic tank. 

Septic Sewage.—Sewage undergoing putrefaction 
in the absence of oxygen. 

Septic Tank.—A settling tank intended to re- 
tain the sludge in immediate contact with the 
sewage flowing through the tank for a suf- 
ficient period to secure a satisfactory decompo- 
sition of organic solids by anaerobic bacterial 
action. 

Settleable Solids—Suspended solids which will 
subside in quiescent sewage in a reasonable pe- 
riod. (Two hours is a common arbitrary 
period.) 

Settled Sewage.—Sewage from which some of 
the solids have settled out in a tank during 
quiescence or slow flow. 

Settling Chamber.—(1) The second or final ele- 
ment of the so-called biolytic tank. (2) Some- 
times used to designate the sedimentation com- 
partment of a 2-story tank, as in the case 
of the Imhoff tank. See, also, Sedimentation 
Tank. 

Settling Solids.—See Settleable Solids. 

Settling Tank.—See Sedimentation Tank. 

Sewage.—(1) Wash water and water-carried 
animal, culinary, and, in some cases, indus- 
trial wastes. (2) Liquid waste containing 
human excreta, and other matter, flowing in 
or from a house drainage system or sewer. 
Excreta include feces, urine, secretion from 
the skin, expectoration, etc. (3) Liquid wastes 
from dwellings and institutions, stables, and 
business buildings. It may also contain liquid 
wastes from industries. (4) combination 
of (a) the liquid wastes conducted away from 
residences, business buildings, and institutions, 
and (b) from industrial establishments, with 
(c) such ground, surface, and storm water 
as may be admitted to or find its way into 
the sewers. (5) The ordinary liquid contents 
of a sewer containing organic wastes, which 
may or may not include street wash. 

Sewage Disposal.—General term. The 
disposing of sewage by any method. 

Sewage Farming.—A term applied to the rais- 
ing of crops where sewage is applied to the 
land for irrigation and fertilization purposes. 
See, also, Broad Irrigation. 

Sewage Oxidation.—The process whereby, 
through the agency of living organisms in the 
presence of oxygen, the organic matter is con- 
verted into a more stable or mineral form. 

Sewage Purification.—(1) The removal or miner- 
alization of all putrescible organic matter and 
the removal of all infectious and offensive 
matter. (2) Loosely used for Sewage Treat- 
ment. 

Sewage Treatment.—Any artificial process to 
which sewage is subjected in order to remove 
or so alter its objectionable constituents as 
to render it less offensive or dangerous. 

Sewage Treatment Works.—Treatment plant and 
means of disposal. 

Sewer.—A pipe or conduit. generally closed, but 
normally not flowing full, for carrying sew- 
age and other waste liquids. 

Sewer Appurtenances.—Constructions, devices 
and appliances other than the pipe or con- 
duit, which are appurtenant to a sewer, such 
as manholes, flush tanks, surface inlets, etc. 

Sewer Arch.—The curved top of a masonry 
sewer. 

Sewer Outfall.—The structure at the lower end 
of an outfall sewer. 

Sewer District.—The area deemed benefited by 
the construction and use of sewers. 


Sewer Inlet.—See Inlet Well. 
Sewer Territory.—See Sewer District. 


Sewerage System.—A collecting system of sew- 
ers and appurtenances. 

Sewerage Treatment Works.—See Sewage Treat- 
ment Works. 

Sewerage Works.—Comprehensive term, includ- 
ing all construction for collection, transpor- 
tation, pumping, treatment, and final disposi- 
tion of sewage. 

Sheffield System.—A method of activating sludge 
by the rotation of paddle-wheels placed at in- 
tervals in a long and relatively narrow and 
shallow tank. 
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Side-Walls.—The vertical, curved, or inclined 
walls which support the arch or top of a 
masonry sewer. 

Simplex Process.—A process for activating 
sludge by the circulation of sewage up through 
a central tube, dispersing it by the rotation 





of an inverted cone suspended above, and 
permitting a downward return outside the 
tube. 
Sink Water.—Liquid waste from a sink. 


Skimming Tank.—A chamber so arranged that 
floating matter rises and remains on the sur- 
face of the sewage until removed while the 
liquid flows out continuously under partitions, 
curtain-walls, or scum boards. 

Slant.—A branch inserted in a sewer for the 
purpose of making connection thereto. : 
Sleek.—The thin oily film usually present which 
gives characteristic appearance to the surface 
of water into which sewage or oily waste is 

discharged. ; 

Slope.—The inclination of the invert of a sewer 
expressed in percentage of length, as a dec- 
imal, or as 1-ft. fall in a given length of feet. 

Slot.—A narrow opening. : 

Sludge.—The accumulated suspended solids of 
sewage deposited in tanks or basins, mixed 
with more or less water to form a semi-liquid 





mass. 

Sludge Bed.—Natural or artificial _ layers of 
porous material upon which sludge is dried by 
drainage and evaporation. 

Sludge Cake.—A mass _ resulting from sludge 
pressing, or vacuum filtering. — ; 

Sludge Chamber.—See Sludge Digestion Cham- 


Sludge Digestion 


Compartment.—See 
Chamber. ; 

Sludge Concentration.—Any process of reducing 
the water content of sludge which leaves it 
still in a liquid condition. ; 

Sludge Conditioning.—Treatment of liquid sludge 
preliminary to, and to facilitate, de-watering. 

Sludge De-Watering.—A general term for the 
removal of a part of the water in sludge by 
any process, such as @raining, pressing, cen- 
trifuging, exhausting, passing between rollers, 
or acid flotation, with or without heat. It 
involves reducing from a liquid to a spadable 
condition rather than merely changing the 
density of the liquid (concentration) on one 
hand, or drying (as in a kiln) by high heat 
on the other. 

Sludge Digestion.—The bio-chemical process by 
which organic matter in sludge is gasified. 
liquefied, mineralized, or converted into more 
stable organic matter. 

Sludge Digestion Chamber.—(1) Any chamber 
used for the digestion of sludge. (2) The 
lower story of an Imhoff tank or Travis tank. 

Sludge Drying.—The process of drying sludge 
by drainage or evaporation, by exposure to the 
air, or by application of heat. 

Sludge-Drying Bed.—See Sludge Bed. 

Sludge Pressing.—The process of de-watering 
sludge by subjecting it to pressure, the solids 
being retained, usually by a cloth fabric 
through which the water passes. 

Spadable Sludge.—Sludge dry enough to be 
shoveled from the drying bed. (Ordinarily 
under 70 per cent moisture.) 

Spiral Flow Tank.—A tank used in carrying out 
the activated sludge process in which a spiral 
motion is given to the sewage in its flow 
through the tank by the introduction of air 
through a line of diffusers placed on one side 
of the bottom. 

Spray Nozzle.—See Sprinkler Nozzle. 

Spraying Nozzle.—See Sprinkler Nozzle. 

Sprinkler.—See Sprinkler Nozzle. 

Sprinkler Nozzle.—A nozzle used for applying 
sewage in the form of a spray to a trickling 
filter. 

Sprinkling Filter.—A trickling filter in which 
the sewage is applied by spray. 

Squeegee.—A device, generally with a soft rub- 
ber edge, used for dislodging and removing 
deposited sewage solids from the walls and 
bottoms of settling tanks. 

Stability—The ability of any substance, such 
as sewage, effluent, or digested sludge, to re- 
sist putrefaction. (Antonym, Putrescibility.) 

Stable Effluent.—A treated sewage which con- 








tains enough oxygen to satisfy its oxygen 
demand. 4 
Stale Sewage.—Sewage containing little or no 


oxygen, but as yet free from putrefaction. 

Stench Trap.—A flap in a frame which opens 
to admit cellar drainage to a sewer and then 
closes to prevent sewer air from entering the 
house. 

Sterilization.—The destruction of all micro- 
organisms ordinarily through the agency of 
heat or of some chemical. 

Sterilized Sewage.—A sewage effluent in which 
all micro-organisms have been destroyed. 

Storm Drain.—See Storm Sewer. 

Storm Overflow.—A weir, orifice, or other device 
for permitting the discharge from a combined 
sewer of that part of the flow in excess of 
that which the sewer is designed to carry, 
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Storm Overflow Sewer.—A sewer used to carry 
the excess of storm flow from a main or in- 
tercepting sewer to an independent outlet. 

Storm Sewage.— Liquid flowing in sewers during 
or foliowing a period of rainfall and resulting 
therefrom. 

Storm Sewer.—-A sewer which carries storm and 
surface water, street wash, and other wash 
waters, or drainage, but excludes sewage. 

Storm Water.—-Excess water during rainfall or 
continuously following and resulting there- 
from. 

Storm-Water Drain.—-See 

Storm-Water Overflow. 

Storm-Water Overflow Sewer. 
flow Sewer. 

Street Sewer. 
in @ street. 
Sewer. 

Strong Sewage.—Sewage containing above the 
normal quantity of organic matter. 

Sub-Drain.—A drain built beneath a sewer to 
intercept ground-water and prevent it from 
entering the sewer, especially during construc- 
tion. 

Sub-Grade.—The elevation of the bottom of a 
trench in which a sewer or drain is laid. 

Sub-Main Sewer.—An arbitrary term for 
tively large branch sewers. 

Subsiding Basin._See Sedimentation Tank. 

Subsoil Drain.—A land drain deep enough to 
take water from the subsoil. 

Sub-Surface Irrigation..._The process of sewage 
treatment in which sewage or effluent is ap- 
plied to land by distributing it beneath the 
surface through open jointed pipes or drains. 

Surface Inlet.-See Inlet Well. 

Surface Irrigation..-The process of sewage 
irrigation in which sewage is applied to and 
distributed over the surface of the ground. 

Surface Water.—.Water which flows upon or over 
the surface of the ground. 

Surface-Water Drain.—A_ drain 
surface weter. 

Suspended Matter. Solids 
in seware or effluent. 

System of Sewerage. See Sewerage System. 

System of Sewers. See Sewerage System. 

Tank.—Any artificial receptacle through which 
liquids pass or in which they are detained 
during collection or treatment. 

Tight Cesspool.._See Water-Tight Cesspoul. 

Tight Manhole Cover.._A manhole cover without 
openings. 

Trade Wastes.-British expression for industrial 
wastes. See, also, Industrial Wastes. 

Trap.-A device to prevent sewer air from back- 
ing up and escaping through a plumbing fix- 


Storm Sewer. 
See Storm Overflow. 
See Storm Over- 


Cemmon sewer or public sewer 
See, also, Common Sewer: Public 


rela- 


carries 


which 


physically suspended 


ture. When made of cast iron or vitrified 

tile, it may be of various forms defined as 

running trap, P-trap, S-trap, ete. 
Trash..-The material removed from combined 


and storm-water sewers by coarse racks. 
Travis Tank.—A two-story hydrolytic or septic 
tank invented by Dr. Travis, consisting of an 
upper sedimentation chamber with steeply 
sloping bottom terminating in slots through 
which the deposited solids pass inte a lower 
or sludge digestion chamber through which 
latter a predetermined part of the sewage is 
allowed to pass for the purpose of seeding and 
maintaining bacterial life in the sludge and 
carrying away decomposition products. This 
is for the purpose of inducing digestion of the 
sludge attended by its reduction in volume. 


Treated Sewage.—Sewave which has received 
more or less complete treatment. 

Trickling Filter.—-An artificial bed of coarse 
material, such as broken stone, clinkers, 


slate, slats, or brush, over which sewage is 
distributed and applied in drops, films, or 
spray, from troughs or drippers, moving dis- 
tributors, or fixed nozzles, and through which 
it trickles to the under-drains giving oppor- 
tunity for organic matter to be oxidized by 
bio-chemical agencies. 

Trunk Sewer.—-A sewer which receives many 
tributary branches and serves as an outlet for 
a large territory. See, also, Main Sewer. 

Twin or Multiple Dosing Tanks._-Twin or mul- 
tiple tanks of equal capacity, each equipped 
with a dosing device, which devices are usually 
so inter-connected that they fill and discharge 
alternately, or in rotation. 


nder-Drain.—-A land drain laid below the sur- 
face of the ground, or of a sand filter or 
sludge bed. See, also, Sub-Drain. 

Ventilated Manhole Cover. 

with openings. 


Vertical Flow Tank. 


A manhole cover 


A sedimentation tank in 


which the sewage enters near the bottom, rises 
vertically, and flows out at the top. 
Water-Tight Cesspool...A_ cesspool with tight 


walls to prevent leaching and from which the 
contents are removed at intervals. 
Weak Sewage. 
Wing Screen. 
elements are radial 
rotating on a horizontal 


See Dilute Sewage. 


A sereen in which the screening 
planes or 
axis, 


curved vanes 
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Method of Cleaning 37 Year 
Old Infiltration Gallery 


During March and April, 1927, the 
wooden infiltration gallery, which was 
built in 1890 and used continuously for 
the subsequent 37 years as a main 
source of supply for the city of New- 
ton, Mass., was scraped and thoroughly 
cleansed of growths and sediment. How 
this work was handled is described by 
William P. Morse, City Engineer, in 
his annual report for 1927. 

During the time of cleaning the 
pumps at the Needham St. pumping 
station were shut down and all the 
yater used in the city was taken by the 
Ward St. auxiliary station from the 
Metropolitan supply. 

At two of the manholes, pumps were 
installed, pumping directly from the 
gallery and discharging into the river, 
by which means the ground water in 
the territory was lowered to grade 
82.00, enabling the men to enter the gal- 
lery for the work of cleaning, the floor 
of the gallery being grade 81.00. The 
normal grade of the ground water out- 
side the gallery was about 87.00. The 
grade of the Charles River is from 91.00 
to 93.00. 


The scraping down of the inside of 
the gallery was done by use of hoes 
with handles cut off to about 1 ft. in 
length and other types of scrapers and 
the materials thus removed, after fall- 
ing into the 12 in. of water left upon 
the smooth plank floor was pushed by 
pushers or squeegees to the pumps and 
the whole pumped out into the river. 

The materials found upon the sides, 
roof and floor of the gallery had been 
accumulating for 37 years and consisted 
of growths and deposits caused largely 
by crenothrix. These masses of mate- 
rial were fourd clinging to the roof 
and side walls of the gallery, forming 
a coating of from 2 to 6 in. in thickness, 
much of which, however, had fallen to 
the floor as the water was lowered by 
the pumping. The texture of the mate- 
rial was such as to permit of its being 
held in suspension in the water, and 
the masses disintegrated upon the 
slightest agitation. A grayish tinge 
seemed to be the predominating color. 

This material was scraped off and the 
spruce and hemlock of which the gal- 
lery is built was found to be sound. 

Manganese is also present in the 
ground water in the form of a mineral 
salt. Large quantities of a sand-like 
material composed of particles so very 
fine as to blow away in dust when dried, 
was found upon the floor in large lumps 
and coal black in color. 

Very few of the tube wells which 
are connected into the gallery were 
found to be fiowing. 

The work inside the gallery was nec- 
essarily done under unfavorable condi- 
tions, but done in a very thorough and 
effective manner. The gallery is on a 
level grade and is 4 ft. square in the 
clear, inside, and about 3,800 ft. long, 
and is from 10 to 15 ft. underground. 
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The men were equipped with waist 
high duck hunter’s rubber boots, oilskin 
coat and hat and a flashlight in addi- 
tion to their scraping tools. As the 
water was maintained in the gallery at 
about 1 ft. in depth, there was left but 
3 ft. of space in which to work. This 
naturally slowed down the work of 
cleaning somewhat. 


Two electrically driven centrifugal 
pumps were used to hold the ground 
water down to this level, an 8-in. and a 
10-in., with their suctions at the bot- 
toms of the manholes. The manholes 
were built to a slightly lower level than 
the floor of the gallery. 





Cement Gun Contractors 
Meet 


The second annual meeting of the 
Cement Gun Contractors’ Association 
was held at the Palmer House, Chi- 
cago, Feb. 18, 19 and 20. 


Besides the election of officers for 
the ensuing year, important steps were 
taken for the improvement of the in- 
dustry. A movement was started for 
the unification of the many patents cov- 
ering various mechanical details and 
processes involved in Cement Gun work. 
When perfected, this will enable 
members of the association to give 
positive guarantees against patent in- 
fringement suits and it will so operate 
as to place a premium on quality in- 
stead of mere cheapness. 


Steps were alse taken to discourage 
unfair practices in bidding among mem- 
bers and to stop the practice among 
general contractors of shopping bids or 
of beating down Cement Gun prices 
after bids have been opened and con- 
tracts let. 

——__ — 
Thirsty Rat Taps Water Pipe 


A bill of $49.80 was recently paid by 
a cooperator of the Biological Survey 
of the U. S. Department of Agri- 
culture for repairing the damage 
caused by one rat and its family. It 
was first noticed that water was drip- 
ping from the ceiling of a room directly 
under the bathroom, and then more 
than a square yard of plastering came 
down. The plumber who was called in 
had to move the bathtub and take up 
the floor to locate the trouble. He 
found that a rat had gnawed a hole 
about a quarter of an inch in diam- 
eter in the lead water pipe near the 
trap, apparently to quench its thirst. 
The constant drip from this littie hole 
ruined the ceiling below. The house- 
holder invested immediately in a box 
of barium carbonate and a rat trap, 
and no more traces of rats have been 
found since this expensive visitation. 
The Biological Survey states that it is 
not at all an uncommon occurrence for 
rats to gnaw lead pipes or when thirsty 
to go iong distances to get water. 




















Intakes in Lake Ontario for Water Supply 


Construction Features 


of New 60-In. Intake 


of Hamilton, Ont. 


By H. S. PHILIPS and JAMES STODART 


HE city of Hamilton takes its water 

supply from Lake Ontario, and by 
means of a pumping plant forces it 
five miles to the center of the city. It 
is distributed over 8,800 acres to a pres- 
ent population of 134,500, and by fur- 
ther pumping is raised to two additional 
levels. 

The annual consumption for 1927 was 
6,420,691,500 gal. This represented an 
average per capita consumption of 138 
gal. In the year 1913, the annual con- 
sumption was 3,661,893,300 gal. with a 
consumption of 99.5 gal. per head per 
day. 

The waterworks system of the city 
of Hamilton was originated in 1859, and 
took its supply at that time from a 
rectangular excavation, (now 3,000 ft. 
long), parallel with the shore of the 
lake, referred to on the plans as the 
“infiltration basins,’ and connected to 
a pumping station, 1,900 ft. distant, by 
a 33-in. diameter wood stave conduit. 

The rate of inflow by filtration grad- 
ually diminished, and in 1889 a 20-in. 
diameter cast iron intake pipe with 
wooden crib was laid from the basins 
880 ft. into the lake, the depth of water 
at the inlet being 20 ft. 

To provide for increased water con- 
sumption, the size of the infiltration 
basins was increased in 1901. At that 
time a 36-in. diameter wood stave pipe 
was laid from the interior of the basins 
to the lake shore line. This was in- 
tended for future extension into the 
lake, but was never utilized. 

In 1913, a 48-in. diameter steel intake 
was laid 2,144 ft. into the lake, the 
depth of water over the crib inlet being 
33 ft. A 48-in. diameter concrete con- 
duit was also laid to convey the water 
from the basins to the pump house. 

In February 1923, a short but almost 
total interruption to the city water 
supply occurred when the flow in the 
48-in. diameter intake was blocked by 
ice. To reduce the risk from further 
ice trouble, and to provide greater in- 
take capacity, a new 60-in. diameter 
intake and conduit was recommended in 
1926. It was also recommended that 
the infiltration basins be abandoned and 
the 48-in. intake and 48-in. conduit 
joined up. As the intake and conduit 
entered and left the basins 1,200 ft. 
apart, the construction of the 48-in. 
connecting conduit became a major 

operation. 

No trouble has been experienced at 
Hamilton with the intake pipes on ac- 


City Engineer’s Office, Hamilton, Ont. 


count of scour or deposits on the lake 
bottom. The 48-in. intake was _ in- 
spected by divers in August 1923, and 
from their report everything checked 
up with conditions as known to exist 
when the pipe and crib were laid in 
1913. Soundings taken in the vicinity 
show that there has been very little 























infiltration basins. It is concreted from 
the valve chamber through the bank of 
the infiltration basins and for about 430 
ft. out from the shore line. 

The steel pipe consists of 23 lengths, 
each about 126 ft. long, and one clos- 
ing length. The material used in the 
pipe is open hearth tank plate steel 
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Fig. 1—General Plan Showing Location 


change in the lake bottom for at least 
4,000 ft. out from shore, and at the 
location of the crib this agreed with 
the divers’ report. 

Laying the 48-In. Intake.—In 1912 
the first pipe for this intake was laid 
in the infiltration basins, and work car- 
ried on outwards into the lake. The 
equipment used consisted of a scow 
fitted with a derrick and clam shell for 
excavating, and pipe lowering equip- 
ment at each end, a pile driving scow, 
and steam tugs. The bearing piles 
were first driven, and then sufficient 
trench was dredged out for one pipe 
length. Bearing piles were then cut to 
grade and capped, and the pipe low- 
ered from the bottom of the scow. Ail 
trench was backfilled after the pipe had 
been laid. The wooden crib was built on 
shore, floated out to position and placed. 
Two expansion joints were used on the 
line, and wedge-shaped wooden gaskets 
used for changes in grade. The 48-in. 
riveted steel pipes were 142 ft. long, 
delivered on the lake shore in lengths 
of between 20 and 30 ft. and assembled 
to the required length. 

New 60-In. Intake.—The new 60-in. 
intake is laid beneath the bed of the 
lake approximately 1,100 ft. west of 
the 48-in. pipe, and has its intake bell- 
mouth 3,000 ft. out from the present 
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of the Various Intake Pipes 


%-in. thick. The longitudinal seams 
are double riveted, with single riveting 
on the circumferential seams. All rivet 
holes were punched ;-in. small and 
reamed out to full size after the plates 
were assembled and bolted in place. 
Punched holes which did not coincide 
to within %-in or less were reamed 
out to 1is-in. and 1%-in. rivets used. 
Consideration was given to pipe with 
electro-welded butt joints, but no ten- 
ders on this method of construction 
were received. 

The flanges are 5 by 4 by 1 angle 
iron riveted to pipe and faced and 
drilled for 36 1-in. diameter bolts with 
lock washers and hexagonal nuts. The 
pipes were coated with a solution of 
coal tar pitch and linseed oil applied 
hot. 

Five cast iron flexible joints were in- 
cluded in the pipe line to allow for 
change in grade, settlement, etc. Two 
expansion joints were also included to 
facilitate joining up the closing lengths 
and are shown in detail in the accom- 
panying illustration. 

The intake crib is constructed of in- 
terlocking steel sheet piling shell 22 
ft. in diameter, consisting of arch web 
section 40.83 lb. per lineal ft. At the 
center of this shell, a steel cone is con- 
nected to the intake pipe by a cast iron 
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GATE VALVES 
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BETWEEN 60 ANDLE CONDUITS, AND SCREEN CHAMBER 











Hi iI Séedé conceats como? fi, ire l 


| 
hy ty i | 


| ee? eramevte concecvs conoure 








uae al re GATE VALV 
| bon a EE mall mon } Hi | ~~ 

f t | | ' i = ; a 

} 

| 





Lhe ae — I 
| | 


} 


eveve. — 
a 





| 











| 
Se ae ee FOr 
tj 4 +H— 





Fig. 2—Plan and Profile of Conduits Showing Connecting Chamber Between 66-In. and 48-In. 
Conduits and Screen Chambers 


elbow and_ concreted shown on 
drawings. 

A reinforced concrete baffle plate, 
above the opening, anchored by 3-in. 
diameter manganese bronze bolts, pre- 
vents the warm surface water being 
drawn directly down into the pipe in 
the summer, and in winter time ob- 
viates danger from downward currents 
carrying slush ice into the intake. 

Intake Velocities.—Velocities in the 
intake openings have been kept to a 
minimum to reduce the hazard of frazil 
ice formation. The six intake ports 
have an area of 54 sq. ft., giving a 
velocity of 1.45 ft. per second at time 
of ultimate maximum draught. As the 
demand is greatest in the summer 
months, the winter velocities should al- 
ways be lower than those above stated. 
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Other ultimate demand intake velocities 
are: orifice, 1.18 ft. per second; throat, 
2.8 ft. per second, and in the 60-in. 
diameter pipe, 4.7 ft. per second. 


Each of the 23 sections of the in- 
take is supported on three pile bents, 
with rolling blocks bolted to the cap. 
Where the fill is more than 6 ft. deep, 
the pipe is encased in 1:3:5 concrete 
12 in. thick. 


The lengths of 60-in. steel pipe were 
fabricated at the East End plant of 
the Hamilton Bridge Works, loaded on 
ears and placed in the water at Ham- 
ilton harbor by means of locomotive 
cranes. From the harbor they were 
towed by motor boats across the bay, 
and beached on the lake shore adjacent 
to the site of the work. From this 
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Fig. 3—Details of Intake Crib 
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point they were handled by the laying 
contractor. 

Construction Methods.—When con- 
struction on the 60-in. intake was com- 
menced in June, 1927, the water supply 
for the city was taken through con- 
duits from the infiltration basin, which 
was fed by the lake intakes previously 
referred to. In order that this supply 
should not be contaminated or inter- 
fered with in anyway, steel piling was 
driven on each side of the line of the 
pipe from the coffer dam, in which the 
intake valve house was being con- 
structed, to the lake side of the basins. 
Dredging was then commenced in the 
lake for the third length of pipe, and 
also on land, cutting through the bank 
between the basin and lake. 

Dredging was carried out continu- 
ously in the lake by a dipper dredge. 
The pile-driving scow followed up the 
dredge, driving the bearing piles, and 
behind it came the diver’s scow placing 
caps. 

The pipes were laid from the side of a 
barge fitted with steam winches and two 
outriggers, concrete counter weights 
being used on the opposite side for 
trimming. When everything was ready 
for pipe laying the barge was brought 
into line and correct position and buik- 
heads were removed. The pipe was 
then lowered on the bents and faced up. 
The flanges were next bolted by divers 
in from two to three hours and the roll- 
ing blocks secured. During the entire 
operation the pipes were held by the 
slings from the outriggers. 

Where the pipe is encased in con- 
crete, pouring was done from a scow 
fitted with a mixer, concrete being 
placed in forms through tremie pipes. 
Forms were built with angle iron brac- 
ing and lined with 2-in. sheeting. Steel 
distance plates, which rode the top of 
the pipe, were fixed to the top horizon- 
tal braces to ensure the proper vertical 
position of forms and also the proper 
depth of concrete. 

Bearing piles were driven 15 ft. be- 
low grade of pipe, and to shale where 
the latter was encountered. 

The outside steel sheeting for the 
crib was assembled as a unit on board 
a scow, and an opening left in the side 
wall sufficiently large to straddle the 
60-in. intake pipe. The crib was floated 
to position and lowered by means of a 
derrick scow. The structure rests on a 
levelled-off shale bottom. All openings 
in the crib were then formed up and 
concreting completed. The baffle plate, 
anchor bolts for which were left in the 
crib, was then placed in position. 

When pipe laying had progressed far 
enough from shore to permit sufficient 
room for working advantageously, 
backfilling of trench was commenced, 
and continued for some time after the 
remainder of the work was finished, 
being completed about the first week 
of December, 1927. 

At the junction between the steel 
intake and 60-in. diameter concrete 
conduit in the middle of the existing in- 
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use of 48-in. lock joint concrete pipe 
laid in the banks of the basins. Mono- 
lithic concrete was used on the curves. 
Pile bents, 4 ft. on centers, were used 
under the monolithic section crossing 
the east end of the basin. 

This conduit was laid after the 60-in. 
intake and conduit were put in opera- 
tion, and the infiltration basin was no 
longer required for the city water sup- 
ply. The pipe was laid approximately 
11 ft. below the elevation of the water 
in the basin, but it was found possible 
by closing the existing intakes to keep 
the water below invert grade by means 
of the pumps at the waterworks pump- 
ing station, and the pipe was laid in 


filtration basins, a chamber was built 
containing a penstock on the entrance 
to the conduit. 

60-In. Conduit and Screen House.— 
Work on the 60-in. conduit was com- 
menced at the pumping station end, 
and proceeded with towards the infil- 
tration basin. Excavation was done by 
a Bear-cat excavator, good clay being 
encountered until the east side of Lott- 
ridge inlet was reached. At this point 
the clay dropped off almost vertically 
and heavy water bearing gravel was 
encountered. Considerable difficulty 
was experienced in this section of the 
work, the trench having to be sheeted 
with steel sheet piling and bulkheaded. 
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Fig. 4—Details of Flange Joint and Expansion Joint 


The conduit was joined to the exist- 
ing 48-in. pipe which had been laid in 
1913. The first 112 ft. of the latter 
were of steel pipe, and when this was 
cut into it was found to be in an ex- 
cellent state of preservation. 

On the completion of the maintenance 
period, the entire work was inspected 
and was found to be in a perfectly sat- 
isfactory condition. 

Acknowledgment.—The above paper 
was presented Feb. 15 at the annual 
meeting of The Engineering Institute 
of Canada. 


of lock joint pipe jointed in the ordi- 
nary manner with cement, and bedded 
in concrete to springing line. 

Immediately before entering the suc- 
tion well at the pump station, the wa- 
ter passes through traveling water 
sereens, erected in duplicate. The ex- 
isting 48-in. conduit was  cross-con- 
nected with the 60-in., so that the 
supply from both conduits is screened. 

The use of penstocks in the screen 
and valve chamber permits the whole 
supply to be dealt with by one traveling 
screen, while the other is out of use. 
The sereens are 6 ft. wide with %4-in. 
mesh and operate at a speed of 11 ft. 
per minute. Two cast iron flanged 
thimbles 60 in. in diameter were built 
into the main conduit to provide future 
connections to a low lift pumping sta- 
tion when a filtration plant is con- 
structed. 

The chlorinating house was built in 
conjunction with the screen house and 
provision made for duplicate chlorinat- 
ing apparatus and weigh scales. 

Laying Connection Between Old 48- 
In. Intake and Conduits.—The joining 
up of the existing 48-in. diameter in- 
take and conduit was accomplished by 
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Regional Planning for Kansas City. 
—Steps are under way for a regional 
plan for Kansas City. The plan in- 
volves six counties, three in Missouri 
and three in Kansas, and includes an 
area with a population of 750,000. The 
aims of the regional plan here are ex- 
tensions of zoning regulations into the 
suburban area, setting aside areas for 
homes, parks, playgrounds, public build- 
ings, commercial and industrial build- 
ings, co-operation in building of high- 
ways, police protection, sanitation, con- 
struction of sewers, and maintenance of 
water supply. 
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Improvement in Utilization 
of Fuel by Public Utilities 
Continued During 1928 


Preliminary figures of the U. S. Geo- 
logical Survey of the total annual pro- 
duction of electricity by public utility 
power plants in the United States indi- 
cate an output of 87,851,000,000 kilo- 
watt-hours in 1928, an increase of 
nearly 10 per cent over the output for 
1927. 


Water power was used to generate 
34,747,000,000 kilowatt-hours, or about 
40 per cent of the total current. Water 
power has generated more than one- 
third of the electricity produced by pub- 
lic utility power plants every year from 
1919 to 1928. During the past four 
years the output by water power has 
increased more rapidly than the output 
by fuel power, and in 1928 the output 
would have been more than 40 per cent 
attained but for the abnormally dry 
weather in the later part of the year, 
which reduced the water supply of the 
streams used for power. 


The amount of electricity generated 
by the use of fuels was 53,104,000,000 
kilowatt-hours, or 60 per cent of the 
total. Of this amount, coal was used 
in the generation of 88 per cent, gas 
7 per cent, oil 4 per cent, and wood 
less than 1 per cent. 


Public utility companies and their 
power plant operators were again suc- 
cessful in increasing the efficiency in the 
utilization of fuels in the generation of 
electricity. The amount of electricity 
generated by the use of fuels in 1928 
was 5.5 per cent more than in 1927. 
The amount of fuel consumed, however, 
was only 1.1 per cent more than in 1927. 
The increase in output was therefore 
five times as much as the increase in 
the amount of fuel consumed. The 
average rate of fuel consumption for 
the entire United States in 1927 was 
1.84 lb. of coal per kilowatt-hour; in 
1928 the rate was reduced to 1.76 lb., a 
reduction of 0.08 Ib., or about 1% oz., 
per kilowatt-hour. This small saving 
per kilowatt-hour in generating the 53,- 
000,000,000 kilowatt-hours of fuel-gen- 
erated electricity, however, amounted to 
2,120,000 tons in the year, which equiv- 
alent to about $8,000,000. In 1919 the 
average rate of coal consumption in 
generating electricity was 3.2 lb. per 
kilowatt-hour. The rate of 1.76 lb. for 
1928 is therefore very close to half the 
1919 rate. If coal had been consumed 
by electric public utilities at the rate 
of 3.2 lb. per kilowatt-hour in 1928 the 
increase in fuel consumption would have 
been about 38,000,000 tons, representing 
about $150,000,000. 


———__—~> — - - 


Southeastern Water and Light Asso- 
ciation.—The next convention of this as- 
sociation will be held April 15, 16 and 
17, 1929, at Birmingham, Ala. 









AM going to speak disjointedly and 

without plan or framework on which 
to hang my meagre thoughts—it vio- 
lates all my research training, but it is 
the best I can assemble between nego- 
tiations with a bridge engineer for a 
bridge design, an argument over the 
amount a cemetery should pay upon a 
pavement to be used by a greater pro- 
portion of joyriders than hearses, a 
newspaper story on a new municipal 
golf course, a radio talk on Rochester 
products, a discussion on how to get 
more business for the subway, an inter- 
view with the city hall superintendent 
concerning cockroaches in my roll top 
desk, a meeting with a delegation of 
ladies who want a speech on recreation, 
a brief talk with a serious young man 
who wants a ginger story magazine 
suppressed, a dictated letter compli- 
menting a cop on the occasion of his 
getting the draw and crippling a gun- 
man armed to the teeth, a report on 
the progress of the indictment of a 
paving grafter, a delegation of barbers 
with an exhibit of dirty towels used by 
scab barbers, a few dozen telephone 
calls and a hell of a fine day for golf. 


At the outset I must state that my 
remarks do not apply to the city man- 
ager who is looking at his job solely as 
a means of livelihood. Thank fortune 
this type of manager is scarce and is 
growing scarcer. This type of manager 
is little interested in improving the 
quality of government and is quite out 
of sympathy with, and beyond the aid 
of assistance of any agency interested 
in so-called better government. Having 
eliminated from discussion this type of 
individual, I want to suggest that in 
respect to their objectives there is no 
fundamental difference between the city 
manager and the researchers. They are 
both striving to make better their local 
government—if both succeed the liveli- 
hood proposition will take care of it- 
self. 

The research bureau men go at their 
jobs a bit differently from the city 
manager. The researchers can proceed 
leisurely and unhurriedly along a fairly 
even course, while the city manager 
has to move rapidly and swiftly upon 
some matters and slowly upon others. 
The bureau men work indirectly and 
endeavor to impress their ideas upon 
others while the city manager has to 
act directly and stand the full gaff. 
The research worker is detached from 
the actual job while the city manager 
has his nose stuck right into it. The 


researcher has time to reflect upon, 
and study his problem, but the city 








Municipal Research and the City Manager 


How Research Bureaus 
Can Aid the City Manager 


By STEPHEN B. STORY 
City Manager, Rochester, N. Y. 


manager and his department heads 
know all the sensations of the chap who 
is juggling the cut glass pitcher, the 
lighted lamp, the feather and the 8-lb. 
dumb-bell, and who may get caressed 
by a hornet just overloaded with ani- 
mosity. 

Important Difference Between Re- 
searchers and City Managers.—There is 
another important difference between 
the workers in the research bureau field 
and the city manager. As one who has 
passed from the realm of preaching to 
the realm of practicing, I feel that I 
am in a position to recognize this fun- 
damental difference. The researcher,— 
and, by the way, I am using the word 
“researcher” for the sake of brevity, 
meaning it to include all of the men 
who are working in research bureaus 
or perhaps, properly defined, those who 
constitute the Governmental Research 
Association—the researcher has no re- 
sponsibility whatsoever. He is respon- 
sible for neither men, materials nor 
money. The directors of the bureau, of 
course, have a limited responsibility in 
this respect. On the other hand, the 
city manager is weighed down with a 


tremendous’ responsibility and _ the 
greater the centralization of power 
granted the manager under his city 


charter, the greater is his responsibil- 
ity. As I look at it, there is nothing 
in the research game which accelerates 
a crop of gray hair beyond the ordi- 
nary ravages of time, while the city 
manager gets a few more every time 
the postman calls, the council meets, or 
the telephone rings. A budget prepara- 
tion season ought to be good for a snow 
white thatch for any city manager and 
his department heads. I say this with 
all deference to the researchers and it 
is offered in the iight of several years’ 
experience in the research field and but 
a few months in the manager field. 


It has always been my personal feel- 
ing that a research bureau could not 
function successfully as a part of the 
official government organization. The 
chief reason for this feeling is that the 
research bureau must have complete 
independence and detachment from the 
official organization which it is assist- 
ing or criticising. If a research bureau 
is dependent upon the executive or city 
manager for appointments of personnel, 
for fixation of salaries, for advancement 
or for bureau budgets, the very natural 
and human tendency is to cushion criti- 
cism and to “yes” those responsible 
for funds and for appointments. I feel 
that complete independence is abso- 
lutely essential; and it looks as though 
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it could be obtained only by having the 
research bureau supported by other 
than public funds and by having its 
staff responsible to an independent 
board of high type trustees. Although 
I have suggested independent support 
and control, the city government and 
its city manager need an agency of the 
research bureau type. Ordinarily the 
city manager and his department and 
bureau heads have their time so com- 
pletely absorbed by routine depart- 
mental and bureau duties and by con- 
tact with the public that nothing in the 
nature of research work can be done. 


From observation and personal ex- 
perience, I know that after putting 
in a full day the average city official 
has little energy and little zest to un- 
dertake anything in the nature of re- 
search, and, incidentally, most city offi- 
cials have families who have some sort 
of lien upon their spare time. 


Some of the Functions of a Bureau.— 
There are problems arising within the 
city organization almost every day 
which need the consideration and study 
that a research bureau alone can afford. 
I dare say that there are enough prob- 
lems that will suggest themselves in 
Rochester within the next year, which, 
if turned over to the Rochester Bureau 
for solution, would absorb the entire 
time of that bureau for the next five 
years. Bureaus and city governments 
tackle those problems which appear to 
be capable of solution within a reason- 
able time, but gloss over many of the 
others because of their seeming impos- 
sibility of solution. I believe that all 
these problems could be solved if the 
time could be found to put upon them. 


There is another function which a 
research bureau properly can under- 
take and which can be of tremendous 
service to the city manager. That is 
the function of a critic of the admin- 
istration. Like all governmental ad- 
ministrations, the city manager form 
of government usually has two kinds 
of critics: first, those who are politi- 
cally opposed to the city manager idea 
and possibly to the council in power 
and who criticise with an undoubtedly 
biased point of view; and second, those 
who favor the city manager form of 
government and the council group 
which is in the majority. These last 
are apt to find little to criticise in the 
activities of the government. Criticism 
from enemies is not worth much beyond 
serving to keep an administration on 
the alert, and, equally so, criticism from 
ardent admirers is not worth much be- 
cause of it “yes, yes” character. How- 
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ever, no thinking. city manager can 
afford to blind himself to the desirabil- 
ity of having a critic whose criticism is 
fair, just and constructive and whose 
objective is, or should be, essentially 
the same as that of the city manager; 
namely, in seeing to it that the govern- 
ment delivers to the people of the city 
the highest type of service to be ob- 
tained. A bureau should have no ax to 
grind, and its disagreements with the 
administration should be _ perfectly 
friendly. Above all, it should be 
patient. The bureau which rushes into 
print with its criticisms of the manager 
for the sake of bureau advertising 
should receive but little consideration 
from the manager. If the manager’s 
obiectives, because of political expedi- 
ency or a defective charter, are not 
coincident with those of the bureau, 
and the two are not working toward 
the same end, they had best not be 
friendly and not work together. 
Appraisal of Results.—At all times 
the city manager and the taxpayers 
should be eager for an appraisal of 
results or of accomplishments. The 
city manager usually is not in a posi- 
tion to appraise these results and, even 
if he should be, his appraisal, if flat- 
tering, is liable to be condemned by his 
enemies, and if unfavorable, is magni- 
fied as an admission of weakness. Un- 
der any circumstances, self-appraisal is 
not acceptable as being biased and not 
in good taste. The appraisal of results 
can best be made by a bureau possesed 
of all its independence and detachment. 


There is another way in which a 
bureau can be of great value to the 
manager. There are many times when 
the manager has to do something which, 
though right, just and proper, is un- 
popular and imperfectly understood. It 
takes a bit of courage under less cir- 
cumstances. Maybe the council is not 
on the right track and the manager 
has to disagree with it—the pepole to 
whom he has to look for his job—he 
has to drive hard to get them to do the 
right thing. Then is the time when he 
needs encouragement, the little word 
of approbation which helps him to stick 
it out and finally get results. The bu- 
reau can do this. It does not have to 
shout, far from it—all he needs to know 


is that some clear thinking group 
agrees with him. It does not take 


much to help one over a rough and 
stony road. 


The research bureau can further aid 
a city manager by acting as one of his 
ears. I think that, if the proper tac- 
tics are used, a research bureau can 
find out through different channels and 
can report to the city manager the 
feeling of the man in the street and of 
Mr. and Mrs. J. Taxpayer concerning 
the government or some of the things 
it is doing. Curiously enough, I have 
found that the surface indications 
which we get at the City Hall reg- 
ister two extremes. The report that 


everything is rotten comes from the 
knockers and kickers who drop in to 
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vent their spite. On the other hand, 
the administration is the most wonder- 
ful ever in the words of those who are 
seeking jobs, favors or concessions. Our 
great need is for information which is 
clear and undistorted about the public’s 
attitude on questions. Why is not 
reading the public pulse one of the 
proper activities of a bureau in its 
service to the city manager? 

Cooperative Work.—The research bu- 
reau should be a staff agency to the 
city manager and as such its work must 
be highly cooperative. I want to make 
the observation that once a bureau de- 
cides to act as a staff agency for the 
city manager, or for any city adminis- 
tration, it must continue to act in that 
capacity without regard to the person- 
ality of the manager. Once it has put 
its hand to the wheel it must keep it 
there. It cannot be cooperative with 
one city manager and militant with his 
successor. If it gets into close rela- 
tionship with the manager it almost 
automatically becomes a part of the 
administration. It must sink or swim 
with it. 

As much tact is required on the part 
of the bureau workers under the close 
relationship which I have indicated as 
under a situation where the bureau has 
to be militant in order to get results. 
It must guard its relationship carefully 
and bear in mind that it is contacting 
with hard worked men who are striv- 
ing to produce results, and who, be- 
cause they are giving 100 per cent of 
their ability and time to the job, are 
sensitive and touchy to bureau sugges- 
tions. The bureau must be careful 
never to substitute itself for those who 
are carrying the real responsibility. 
The city manager, with whom the bu- 
reau is acting as a staff agency, has a 
responsibility to see that the proper 
balance is maintained between the bu- 
reau and his men. 

A bureau must be patient. Just be- 
cause they are working in close cooper- 
ation the researchers can easily become 
impatient for results. It is often not 
expedient to do a certain thing at a 
certain time, or perhaps the manager 
or his department head may not have 
had time to study the problem. 

Personally, in Rochester, I have felt 
that my job as city manager was simply 
an extension of bureau work—I have 
only moved nearer the firing line. When 
Baker and Higgins left the Rochester 
Bureau to enter the city’s service we 
never felt that they had left us—they 
were going to carry on as bureau men 
working for better government. I 
humbly hope that I can maintain my 
ideals of government and can carry 
them out in practice. 

Probably I am biased in my ideas 
about close relationship. If I am, just 
lop off a fair discount from what I 
have said. 

Acknowledgment.—The above is taken 
from a paper presented at the 17th an- 
nual meeting of the Governmental Re- 
search Association. 
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Group Insurance for 
City Employees 


The Plan Adopted by the City of 
Kenosha, Wis. 


By P. J. HURTGEN 


Director of Public Works, Kenosha, Wis. 


O part cf a city’s business should 

receive more thought today than 
the problem of maintaining the good 
will and cooperation of the employees. 
The value of public good will has long 
been recognized and very frequently 
capitalized. No plan has done more 
toward maintaining that personal touch 
in our city management and securing 
the loyalty of the employees and the 
employees’ families than has our plan 
of Employees’ Insurance. 

The Plan.—Our plan of insurance 
provides protection for the family of a 
deceased employee during the period of 
readjustment following the death of 
the wage earner. It does away with 
passing the hat at the death of an em- 
ployee and puts on a business basis 
what was formerly taken care of 
through charity. It provides employees 
with insurance protection that many 
could not get otherwise. 

Unless your employees are_ better 
protected than the average, and I am 
certain they are not, you will find about 
10 per cent that are adequately in- 
sured, 30 per cent with inadequate pro- 
tection and 60 per cent with little or no 
protection. The U. S. Chamber of 
Commerce estimates that 20 per cent 
of the working men cannot get insur- 
ance because of physical impairments. 

Employees’ insurance is issued with- 
out a medical examination, except in a 
few states whose statutes require a 
brief medical inspection. Insuring 
your employees relieves them of some 
of their worries and creates in them 
a spirit of cooperation. 

The Cost.—The cost of employees’ 
insurance is small: about 3 ct. a day pet 
employee, gives each of your employees 
$1,000 insurance. The exact cost is 
determined by the average premium 
based on the age of the employees. The 
rate of 3 ct. per day applies to those 
employees under 56 years of age. After 
the age of 56 years is attained, the 
coverage drops to $500 with the premi- 
um remaining the same. 

Under the plan effective in Kenosha, 
heads of departments are entitled to 
carry 2% times as much insurance as 
other employees. In order to procure 
insurance for your employees, you must 
interest 75 per cent of the employees 
to become subscribers to the insurance. 


Amount of Average.—There are sev- 
eral plans of insurance offered by the 
various insurance companies. The 
amount of the coverage for your em- 
ployees should not exceed an amount 
that can conveniently be financed by 
the low salaried employees. When the 
insurance plan was discussed by the 
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employees of our city, it was voted 
and agreed that all employees who had 
not attained the age of 56 years would 
take coverage in the amount of $1,000 
and those who had attained the age of 
56 years $500, with the understanding 
that heads of departments could later 
apply for and receive 2% times the 
above amounts, and after the plan 
went into effect, the department heads 
who wished the additional insurance 
applied for and received the additional 
amount. Under our plan the amount 
of insurance for which each employee 
is to be insured is determined by class 
as follows: 


Class 1. Employees who have not attained 
their 56th birthday, other than 
department heads ................-0-:0:--000+- $1,000 
Employees who have attained 
their 56th birthday, other than 
department heads .......2.:c.c-ccccceres-00--- 500 
Department heads who have not 
attained their 56th birthday............ 2,500 
Department heads who have at- 
tained their 56th birthday................ 1,000 


However, if the employees in Class 1 
had felt able to meet the premium on 
a $1,600 policy, they would have been 
free to select a policy up to that 
amount, and then in that case, the de- 
partment heads would have been eligible 
to insurance up to $3,000. 

However, the amount of the insurance 
must be based on some plan which pre- 
cludes any individual determining what 
amount of insurance there will be on 
his life. This must be determined by 
the group of which he is a part. 

Maximum Insurance Obtainable.— 
The maximum insurance obtainable for 
department heads is $10,000, and em- 
ployees not department heads, $4,000. 
To obtain these maximum amounts the 
total coverage on all employees must 
be not less than $1,500,000 and this 
amount of coverage could easily be ob- 
tained in the large cities where many 
employees are carried on the pay roll. 

Employees who have reached the 
age of 80 years are not eligible for in- 
surance. 


Class 2. 


Class 3. 


Class 4. 


Inasmuch as a man’s rating per 
$1,000 insurance at: 
25 years of age is $ 0.54 monthly 
35 years of age is .58 monthly 
45 years of age is .86 monthly 
55 years of age is 1.71 monthly 
60 years of age is 2.52 monthly 
65 years of age is 3.76 monthly 
70 years of age is 5.61 monthly 
80 years of age is 12.20 monthly 
and if you include firemen and police- 


men in your group, there is an extra 
rating of 25 ct. per month on each. 

As the employees’ rating, as a group, 
will be based on the above average rat- 
ing, it becomes apparent that the lower 
the average age of the group, the lower 
the monthly premium will be, and to 
bring this rate down to a fair average, 
especially where there are many old 
men, it is recommended to give the 
oldest men half the amount of insur- 
ance at age 56, for the need of insur- 
ance for an old man is not in propor- 
tion to that of the young man, who has 
responsibilities, such as establishing a 
home, small children, etc., whereas an 
old man’s responsibilities are mostly 
confined to taking care of his wife. 
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When the Employee Leaves.—In case 
the employee leaves the employ of the 
city during the continuance of his in- 
surance coverage, the employee may, 
if he applies for insurance within 31 
days of termination of his employment, 
be entitled to have issued to him with- 
out medical examination and upon pay- 
ment of the premium for his then at- 
tained age, a contract of life insurance 
in any one of the forms customarily 
issued by the company, except term in- 
surance. 

Permanent and Total Disability Bene- 
fit—If an employee while insured and 
before reaching his 60th birthday be- 
comes wholly disabled by bodily injuries 
or disease, and will be permanently, 
continuously and wholly prevented 
thereby for life from engaging in any 
occupation or employment for wage or 
profit, no further premium will be col- 
lected and the amount of his insurance 
will be paid to him in a fixed number 
of installments chosen from the follow- 
ing table: 


Number in Years Amount of Each Installment 
During Which Payment for Each $1,000 


Installments Will Insurance 
Be Paid Annual Monthly 
1 $85.00 
2 $509.00 43.27 
3 345.00 29.38 
4 263.00 22.36 
5 214.00 18.19 
10 116.00 9.86 
15 84.00 7.14 
20 68.00 5.78 


Under the Kenosha plan, a man must 
have been in the continuous employ- 
ment of the city for a period of six 
months to be eligible for insurance and 
must apply for insurance within 90 
days after date of eligibility. 

How Group Insurance Is Handled at 
Kenosha.—This whole plan of Em- 
ployees’ Insurance is in reality what 
insurance companies term “Group In- 
surance.” Group insurance can only be 
written in cases where the employer 
pays at least two-thirds of the premium. 
Under existing state laws, few, if any, 
cities are authorized to expend tax- 
payers’ money for such purposes, this 
being true in Wisconsin and wishing 
to give our employees the benefit of 
wholesale insurance, we organized the 
Mutual Benefit and Insurance Associa- 
tion of the Employees of the City of 
Kenosha. Two-thirds of the premium 
is paid by the employees into the asso- 
ciation, the association in turn issues to 
the city a check by the association’s 
treasurer equal to the two-thirds which 
the employee is required to pay, and 
the city then forwards to the insurance 
company the amount deducted from 
employees and in addition, a check for 
the exact amount received from the 
association. The entire transaction is 
handled by the city and thus the em- 
ployee is put to no trouble whatever in 
taking care of the premiums. 

The city council by resolution author- 
ized the city treasurer to receive and 
disburse these funds as above outlined. 
In presenting this subject, I have out- 
lined the plan adopted by the city of 
Kenosha. There are several other plans 
offered by insurance companies that 
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may fit in better with local conditions 
in the many cities represented here. 
Your local insurance representatives 
can best work out with you the plan 
that will give you and your employees 
the best protection for the money ex- 
pended. You, at least, owe it to your 
faithful employees to offer them some 
plan of protection and give them an 
opportunity to make full use of it if 
they so desire. 

Acknowledgment.—The foregoing is 
taken from a paper presented before 
the Wisconsin Section of the American 
Water Works Association. 
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Municipal Forest Planted in 
1896 Paying for Itself 


As far back as 1896 the city of Little 
Falls, N. Y., was purchasing lands with 
the view of ultimately controlling the 
watershed of the neighboring Spruce 
and Beaver Creeks. Today the water 
supply of this city of 14,000 popula- 
tion is protected by municipal owner- 
ship of 4,003 acres of land at the head- 
waters of the two creeks, writes R. R. 
Fenska of the New York State College 
of Forestry. 

Up to 1927, 1,200 acres of mature 
timber was in a very nearly virgin for- 
est of spruce, balsam fir, hemlock, yel- 
low birch, maple, and beech. In 1926, 
under the direction of a forester, 5,000,- 
000 board feet of timber, including both 
softwoods and hardwoods, was marked 
for cutting. This timber was so se- 
lected that its removal will not in any 
way impair the value of the area as a 
protection forest. Logging began in the 
fali of 1927 and will continue until the 
spring of 1929. The timber has been 
sold to a concern specializing in high 
grade lumber for piano sounding boards. 
The revenue from the sale will reim- 
burse the city for the purchase of the 
land and timber. 

The contract under which this timber 
is being cut is similar to the contracts 
under which the Forest Service of the 
United States Department of Agricul- 
ture sells national-forest stumpage. 
Young reproduction already on the 
ground, together with the seed in the 
duff, will insure rapid regeneration on 
the areas left open by the cutting of 
merchantable trees. To increase the 
percentage of spruce in the new stand 
all skidding and hauling roads will be 
planted in the spring of 1929 with 
spruce transplants. The 1,100 acres of 
immature timber will be ready for a se- 
lection cutting in about 28 or 30 years. 

During 1928 a quarter of a million 
trees were planted on open portions of 
the Little Falls forest. Since 1916 there 
has been established on the forest a 
total of 845 acres of forest plantation, 
at an average cost of $10 per acre. The 
plantings made during 1927 cost only 
$8 per acre. The present program calls 
for the planting of from 150,000 to 
250,000 trees each spring until the re- 
maining 858 acres of abandoned farm 
land are reforested. 
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The Need of Political Engineers 


In a recent editorial article we said: “If engineering 
is the application of science to problems of economic 
service, then engineers should not hesitate to extend 
their activities into the uttermost parts of the social 
realm. Certainly there is as much need of scientific 
study of the economic effects of laws and ordinances 
as of the scientific study of strains and stresses. Who, 
we ask, is better equipped for such study of political 
economics than is the engineer?” 


We were speaking of laws that relate to taxation for 
street improvements, all of which, in our opinion, are 
archaic and act to obstruct progress in city highways. 
Bottle-neck streets and bumpy pavements disgrace 
nearly every city, yet we go somewhat complacently, 
even though swearingly, along, making no effort to 
change the laws that place the entire burden of cost of 
all street improvement upon the owners of abutting 
property. That burden surely should be distributed, 
and the failure to distribute it accounts mainly for the 
prevalence of poor pavements and congested city thor- 
oughfares. 


City engineers encounter many another law or pub- 
iic practice that is detrimental to progress. For ex- 
ample, the net income of water departments usually 
becomes part of the general fund, and is often used for 
purposes entirely foreign to furnishing an adequate 
supply of pure water. There is no defense for such 
practice, except that “it has always been the practice.” 
As a result of it, and because of certain laws, the tax- 
payers are often called upon to vote upon major im- 
provements in, or extensions of, the waterworks. It 
needs no argument to prove that voters can not decide 
such matters intelligently. As well ask voters to diag- 
nose the cause of a disease, or to prescribe its remedy. 


Living in a democracy has served to blind most of us 
to the foolish practice of asking voters to solve eco- 
nomic problems relating to public affairs. If it be 
answered that the voters are not usually asked to solve 
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such problems, but are merely asked to decide whether 
a given public improvement should be undertaken, our 
reply is: One of the most important, and often the 
most difficult, of economic problems is the determina- 
tion of whether a proposed improvement should be un- 
dertaken at all. In his “Economic Theory of Railway 
Location” Wellington repeatedly emphasizes the eco- 
nomic importance of determining first of all whether a 
proposed railway will be profitable. His preface con- 
tains his justly celebrated definition of engineering, and 
his ridicule of the type of “engineers” that put multi- 
tudes of men to work needlessly. : 


Civil engineers have usually been content to let the 
voters or the directors of companies tell them what and 
where to build structures, without often attempting to 
express an opinion as to the economic wisdom of the 
project. Our contention is that this attitude toward a 
major economic problem is unwise, and that the public 
should be taught to seek the advice of engineers and to 
act upon that advice, not merely as to the design of a 
structure but as to the wisdom of building it. It will 
involve years of effort to bring about such a change in 
general practice, for there are not only public inertia 
and ignorance to be overcome, but many laws to be 


wiped off the statute books. 
—_——_~>—_—_-- 


President Coolidge’s Unwise Ad- 
monition Against Municipal 
“Extravagance” 


Again President Coolidge inveighs against munici- 
pal extravagance, but again he fails to prove his case. 
It is not sufficient to contrast the decrease in federal 
debt and annual expense with that of cities. Nearly 
all the federal debt and much of the increased federal 
expense are the consequences of the world war. More- 
over, the rise in prices and wages that were consequent 
upon the inflation of currency during the war, account 
for most of the increase in the cost of municipal govern- 
ment, the balance of the increase being usually ac- 
counted for by the rise in productivity of our people. 


President Coolidge has been singularly efficient as a 
reducer of federal expenses, but he has not shown, in 
any of his public utterances at least, appreciation of 
the two economic factors just mentioned—(1) rise in 
prices and wages and (2) increase in per capita pro- 
ductivity. 


This increase in productivity is what has made it 
possible for nearly every American family to own at 
least one automobile. If, then, these same people find 
it not only desirable but possible to own better pave- 
ments over which to drive their machines, it will be 
futile to read them lectures on “economy” as to that 
sort of purchasing—futile and positively misdirected 
exhortation. 

A very great part of the increase in municipal ex- 
penditure has been for educational purposes. Shall this 
be curtailed? 


Another considerable part has been for sanitation. 
Shall this be curtailed? Shall we spend less for sewers 
and sewage disposal? Shall we spend less for adequate 
water supply and proper “treatment” of the raw water? 


Those of us who are best qualified to know, would tell 
President Coolidge that neither our sewers nor our 
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waterworks are overbuilt or overmanned. Quite the 
contrary. Here is Chicago, for example, that has just 
been ordered by the federal court to build sewage dis- 
posal plants. There is many a community that would 
benefit from such an order, for most of our rivers are 
badly and unnecessarily polluted. 


When the average American is about to leave for 
Europe or Asia, he receives typhoid vaccination. Why? 
Because most of the cities of Europe and all those of 
Asia are without pure water. It costs money to pro- 
vide adequate sanitation, but most Americans are will- 
ing to pay the bill for devices and chemicals that pre- 
vent typhoid and similar diseases. 


President Coolidge looks only at the millions spent 
by our cities, without analyzing the nature of the ex- 
penditures, to say nothing of weighing against those 
expenditures the value of the services and things se- 
cured. 


There are certain “economies” that are the worst of 
extravagances, for they result in the wastage of health 
and life, and the halting of industrial progress. Against 
the cost of progress there should always be set the profit 
of progress. Russian and Chinese cities are exceedingly 
“economic,” if you measure their annual expenses in 
per capita outlay. Yet they illustrate the acme of 
municipal waste, for their saving in money is at the 
expense of enormous death rates and a general igno- 
rance that is appalling. 


—<_< »—__—_- 


Is Scientific Education 
Sufficiently Scientific? 


Kffective methods of solving problems and well 
established habits of using those methods, constitute 
all there is of good education. 


An effective method is the mental tool, and estab- 
lished habit is the skill in its use resulting from prac- 
tice. Few educators, we believe, will question these 
principles, which makes it the more surprising that so 
many educators fail to apply them. Tested by these 
principles more than half the time of students below 
the college grade is wasted; and a very large part of 
student time in college is almost thrown away. 


For example, college text books on political economics 
fail utterly to teach methods of solving economic prob- 
lems. Most of them do not even attempt to teach such 
methods, but merely present the results of the thinking 
of other men. The same applies to history, except that 
in the latter case usually not even the results of think- 
ing are presented, but only series of events, supple- 
mented perhaps by the historian’s opinions about some 
of them. Biology, whether in the animal or in the 
vegetable kingdom, is still in almost as useless a stage 
as an instrument of education as is history. The 
languages are obviously not taught as tools of thinking. 
Kiven logic, which comes with the greatest of claims as 
a teacher of correct methods of solving problems, de- 
parts without having fulfilled a tithe of its promises. 


Geology is curiously like history, even yet, little but 
a collection of facts, insofar as it relates to paleon- 
tology, and scarcely more with respect to the rest that 
What boots it that I can tell granite from 


it teaches. 
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mica-schist, if I still remain incompetent to solve an 
original problem in petrology? What have I truly 
learned as to methods of attacking such problems, if all 
I have learned is how to distinguish one mineral or one 
rock from another? I am no better qualified as a 
thinker than is the botanist who can merely name the 
genus and species of a flower. 


Naming and classifying are desirable parts of scien- 
tific knowledge, but after all they are merely the lan- 
guage of a science, and not its methods of research or 
of problem solving. The text books in many branches 
of science remain little else than scientific dictionaries. 


When we pass into the realms of physics and chem- 
istry achange appears. Here theories are in ascendence. 
The causes of effects are shown, and mathematical 
relations are often expressed in formulas. But 
even here something is usually lacking. Rarely are we 
told just how Faraday came to discover the relation- 
ship between electricity and magnetism, for example. 
We are merely told what the relationship is. This, how- 
ever, leaves us helpless to establish similar relationships 
ourselves, or even to solve vastly simpler physical prob- 
lems unaided. 


We learn that atoms unite in definite proportions as 
to weight, but how many of us know even the name 
of the discoverer of “the atomic theory”? And if we 
chance to remember his name, how many of us know 
how Dalton came to make his epochal discovery? And 
if we know that, how many of us can tell just what 
principle of reasoning Dalton applied in that research 
problem? Or why he felt justified in announcing the 
law without waiting to test it by more than a very 
few facts? 


Perhaps one reason why we are so seldom taught the 
methods used by successful researchers is because re- 
search is commonly regarded as the special empire of 
genius, through which the average man may wander 
with awe but not with personal profit. If so, just here 
is where our educational system is perhaps most weak. 
It fails to recognize that the methods used so effec- 
tively by research geniuses are the identical methods 
that every man must use in the successful solution of 
any problem. . 


The preliminary gathering of many data; the careful 
classification and analysis of the data; the memorizing 
of a great many facts; the forming of an hypothesis 
or theory that explains certain facts by showing their 
cause-effect relation; the testing of the hypothesis by 
appeal to facts not used in forming the hypothesis; the 
constant use of simple analogies or likenesses in fram- 
ing hypotheses—these are some of the principles that 
successful business men, as well as successful re- 
searchers in physics, employ. But how often are these 
principles taught in text books? And even when partly 
taught, how often is the student given such prolonged 
coaching that he habitually applies the methods in after 
life? 


Judging from the meager use of technical libraries 
by engineers, there is a woeful lack of application of 
the first principle above given, namely “the preliminary 
gathering of many data.” 
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“A CIPCO” 


Products Are All 


As one of the pioneer pipe 
founders who helped estab- 
lish modern standards of cast 
iron pipe manufacture—af- 
filiated with the Cast Iron 
Pipe Research Association— 
this company will hereafter 
emblazon all of its products 
with the “Q-check” trade 
mark of that Association. 


This “Q-check”’ mark appear- 
ing on our pipe is but a new, 
outward symbol of that old, 
inherent quality which has 
characterized Acipco prod- 
ucts for a quarter century. 


Tens of millions of feet of 
our pipe are now in service. 
The men who laid this tre- 
mendous footage have al- 
ready checked our products 
for quality. To these we pre- 
sent this “Q-check”’ mark as 
a guarantee of continued sat- 
isfaction. To those who have 





we 


The symbol shown above 
has been adopted as a 
trade mark by the Cast 
Iron Pipe Research Asso- 
ciation with which this 
company is affiliated. 
Insist on the “Q-check” 
mark when _ specifying 
cast iron pipe for gas, 
water, sewer, or indus- 
trial use. 








““ACIPCO” 
OFFICES 


DALLAS CHICAGO 
LOS ANGELES 
MINNEAPOLIS KANSAS CITY 
SAN FRANCISCO 


NEW YORK CITY SEATTLE 








~ s 
Quality A Checked 


never used our pipe, we offer 
this “Q-check” mark as an 
official endorsement of our 
products. To all concerned 
with the use of pipe for 
water, gas, sewers, road cul- 
verts, etc., we submit this re- 
minder: Don’t forget to look 
for the “Q-check” mark and 
you can forget the pipe after 
you’ve laid it! 





This company is affiliated with 
the Cast Iron Pipe Research As- 
sociation—a_ service organiza- 
tion of leading pipe founders, 
formed to promote the scien- 
tific improvement and use of 
Cast Iron Pipe. Taxpayers, city 
of ficials and engineers may ob- 
tain full information on the use 
of pipe for water, gas, sewers, 
road culverts and _ industrial 
needs by writing our home of- 
fice at Birmingham, Alabama. 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM, ALABAMA 


DISTRICT OFFICES IN PRINCIPAL CITIES 








Please mention MUNICIPAL 


News AND WATER WorkKs—it helps. 





DISTIRIBUTOIR NIEWS 


Othe Distributors Department in 
the Gillette Construction Group 








Station GCG 


This is the Gillette Construction 
Group broadcasting from our headquar- 
ters in Chicago, the news and views of 
distributors and manufacturers in the 
field of construction engineering. Every 
month 70,000 receiving sets throughout 
the world, made up of 27,000 readers 
of Engineering and Contracting; 27,000 
readers of Roads and Streets, and 
16,000 readers of Municipal News and 
Water Works are able to enjoy these 
tri-monthly broadcasts, which are sent 
to them through the interest and cour- 
tesy of makers and distributors of all 
kinds of equipment machinery. 

Distributors and manufacturers in all 
lines of construction engineering prod- 
ucts have served as announcers over 
this station. We want them to continue 
to let us hear from them. There are 
many more with interesting stories to 
tell who have not yet been heard over 
GCG. Just send your items and pic- 
tures to The Editor, Distributor News, 
Gillette Publishing Company, 221 E. 
20th St., Chicago, and they will be 
broadcast over Station GCG, which has 
no wave length limit. Please stand by 
for Distributor News items coming 
through GCG March issue of Municipal 
News and Water Works. 

——<.>—__. 


Ashcraft Is Sauerman 


Representative 


Since last December the sale of 
Sauerman equipment in western Penn- 
sylvania and the adjoining border coun- 
ties in Ohio and West Virginia has been 
handled by Charles E. Ashcraft, 335 
Fifth Ave. (the State Theater Build- 
ing), Pittsburgh. 

Mr. Ashcraft, formerly engineer and 
salesman for the Beckwith Machinery 
Company, has designed plants and fur- 
nished equipment for hundreds of con- 
tract jobs and industrial projects in the 
district. He had charge of many Sauer- 
man installations made by the Beckwith 
Company so is well informed on their 
slackline cableways and power drag 
scrapers. 

He is a native of Kentucky and holds 
a civil engineering degree from the 
University of Cincinnati. Before tak- 
ing his degree he had much experience 
in practical engineering, such as sur- 
veying, architecture, building construc- 
tion and railroad engineering. He has 
worked with the United States Engi- 
neers on the design and construction of 
works of navigation, as superintendent 
of construction with the Foundation 








Charles E. Ashcraft 


Company, and as general superintend- 
ent of construction for the Baker-Dun- 
bar-Allen Company. 


He has been identified with many 
important slackway water developments 
and the operation and care of works of 
navigation on the Monongahela River. 
New Lock No. 4, Monongahela River, 
which was probably the most important 
work of which he had charge, now has 
the distinction of passing more tonnage 
than any lock in the world, except the 
locks at Sault Ste. Marie, Mich. 


After many years spent in contract- 
ing work, during which time Mr. Ash- 
craft engaged in building various kinds 
of structures such as retaining walls, 
docks, trestles, coal tipples, water in- 
takes, pump pits, etc., he decided to 
abandon the roaming life of a con- 
struction man and naturally turned 
to the field of selling construction 
equipment. So it happened that 
he joined the Beckwith Machinery 
Company at a time when they were 
establishing advisory engineering serv- 
ice for the benefit of their contracting 
and industrial clientele. This consul- 
tation work with contractors and engi- 
neers, involving the designing of all 
kinds of structures, required a theory 
and practice in a field of engineering 
construction which Mr. Ashcraft’s wide 
experience enabled him to bring to it. 

The fact that the Beckwith Company 
has withdrawn from the sale of Sauer- 
man equipment, owing to a desire to 


concentrate largely on the sale of trav- 
tors and tractor auxiliary equipment, 
was the reason of Mr. Ashcraft’s resig- 
nation from that company and his ar- 
rangement with Sauerman Bros., Inc. 
He will now devote his entire time to 
Sauerman equipment. His services can 
be of great benefit to aggregate pro- 
ducers, industrial plants, contractors 
and other users of slackline cableways 
and power drag scrapers, for his experi- 
ence makes him familiar not only with 
the details of applying this equipment, 
but also with the many other problems 
with which these clients are _ con- 


fronted. 
—_——_ 


H. W. Moore Equipment Co. 
Establish Wyoming 
Branch 


The H. W. Moore Equipment Co. 
of Denver, Col., well known distrib- 
utors of construction and road build- 
ing machinery, have recently organized 
a company under the laws of the State 
of Wyoming, to be known as the H. W. 
Moore Equipment Co. of Wyoming. 

The new company, which is located 
at 421 W. 17th St., Cheyenne, will be 
under the management of Mr. John R. 
Wortham, who is also treasurer of the 
company. Among the lines which will 
be represented in Wyoming are: Galion 
leaning and straight wheel graders, 
road rollers and maintainers; Cedar 
Rapids crushers, screens and conveyors; 
Schramm compressors; Jaeger concrete 
mixers; General excavators; Marion 
steam shovels; Lakewood grade root- 
ers, concrete and asphalt finishers and 
clamshell buckets; Baker snow plows 
and maintainers; Wehr “One Man” 
power maintainers; Chausse asphalt 
and tar heating equipment; Super Sid- 
ney steel plows, fresnos, slips; Atlas 
conveyors, etc. 

The officers of the H. W. Moore 
Equipment Co. of Wyoming, Inc., are: 
Mr. George L. Meffley, president; J. ©. 
Moore, vice-president and _ secretary, 
and J. R. Wortham, treasurer. 


Mr. Moore states that the reason for 
starting a branch in Cheyenne is be- 
cause they believe the development of 
the State of Wyoming now justifies 
such a venture and that results, so far, 
have been very satisfactory. Until this 
year, Mr. Moore says, there has been 
no equipment house in the state. A 
small stock of equipment and repairs 
will be carried in Cheyenne, which will 
assure service to the Cheyenne cus 
tomers. 
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a THE symbol shown above has been adopted as the trade mark 

| be of The Cast Iron Pipe Research Association. Cast iron pipe 

= with age-defying qualities acknowledged for generations, plus the 

he improvements which scientific research has introduced, can hereafter 

~ be identified by this symbol. It will appear on cast iron pipe made 

ors; by the leading pipe founders listed below. Insist on the ‘*Q-Check” 

om mark when you buy cast iron pipe, whether for gas, water, sewer, 

pose? or industrial service. 

lows 

lan” The Cast Iron Pipe Research Association is a service organization of leading 

— pipe founders, formed to promote the scientific improvement and proper use of 

tlas cast iron pipe. Pipe bearing the “Q-Check” mark may be obtained from the fol- 

= lowing: American Cast Iron Pipe Co., Birmingham, Ala.; James B. Clow 

are: & Sons, 219 N. Talman Ave., Chicago, Ill.; Donaldson Iron Company, 

Ae Emaus, Pa. Glamorgan Pipe & Foundry Co., Lynchburg, Va.; Lynchburg 
Foundry Company, Lynchburg, Va.; National Cast Iron Pipe Company, Bir- 

i mingham, Ala.; United States Cast Iron Pipe & Foundry Company, Burlington, 

a af N. J.; Warren Foundry and Pipe Company, 11 Broadway, New York City. 

tifies 

The Cast Iron Pipe Research Association, Thomas F. Wolfe, 

en Research Engineer, Peoples Gas Building, Chicago. 

- See advertisements in March oth Saturday Evening Post; March 11th Time and March 23rd Collier’s, 
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Westinghouse Increases 
Advertising Program 
In Techanical 


Journals 


According to a statement issued by 
Mr. J. C. McQuiston, general advertis- 
ing manager of the Westinghouse Elec- 
tric and Manufacturing Company, a 
greatly expanded program of advertis- 


tributors of electrical products in ad- 
vertising programs, as a direct service 
to distributors. 


The field of advertising media to be 
used, includes business and technical 
magazines, farm papers, financial pub- 
lications and school and college papers. 
For general institutional and consumer 
advertising continued use will be made 
of newspapers on a considerably ex- 
panded scale. An interesting feature 





J. C. MeQuiston, General Advertising Manager of the Westinghouse Electric and Manufacturing 


Company, 


Perfects New Form of Chart by Which He Knows in Detail Months in Advance 


Where Each Advertisement Will Appear and at the Same Time Has a Complete Picture of His 


Entire Campaign Before Him. 


This Chart Was Prepared for Use in the Westinghouse Company’s 


1929 Advertising Program. 


ing for 1929 in the technical, trade and 
business publications has been decided 
upon. 

“The increase,” states Mr. McQuiston, 
“in the number of products from year 


to year which we manufacture has 
made it advisable for us to change 
our technical advertising to keep 
step.” He believes that leading in- 
dustries offer a market for a large 


number of Westinghouse products, and 
it is the plan to use group advertise- 
ments to call to the attention of execu- 
tives in an industry, the whole line of 
equipment suitable for that industry. 
The story of Westinghouse service will 
be emphasized in a series of messages 
presented in technical magazines. 

The aim of the advertising policy for 
expanding the electrical industry, as 
outlined by Mr. McQuiston, is to edu- 
cate the public concerning the vital part 
that electricity plays in modern civiliza- 
tion, and to cooperate directly with dis- 
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mentioned in connection with the plan 
for the use of newspapers is the Sun- 
day rotogravure advertising, which up 
to this time has never been used for 
this purpose. 

——_—~<e—___—_—- 


T. W. Rosholt Company 
To Handle Tracksons 


Trackson Tractor Equipment for the 
McCormick-Deering Industrial Tractor 
will be represented in the north cen- 
tral section of the country by Thorman 
W. Rosholt Company, 928 S. Fourth St., 
Minneapolis, according to an announce- 
ment of the Trackson Company, Mil- 
waukee, Wis. 

The territory to be represented by the 
Rosholt Company includes Fargo and 
Grand Forks, N. D.; Winona, St. Cloud, 
Minneapolis and Mankato, Minn., and 
Eau Claire, Wis., where the Interna- 
tional Harvester Company maintain 
branches. 


Stocks of Trackson full-crawlers, 
loaders, shovels, cranes, bulldozers, etc , 
will be carried, as well as repair ani 


replacement parts. 
‘dlmincnaalsesasaniae 


New Department Manager 
For H. O. Penn 
Machinery Co. 


Mr. M. V. Rider, formerly New York 
sales manager for the T. L. Smith Com- 
pany, has joined the H. O. Penn Ma- 
chinery Co., of New York, as manager 
of their road building department. He 
will handle the sales of all road con- 
struction equipment for them. 





George Haiss Mfg. Co. An- 


nounces New Distributors 


The Equipment Company of Boston, 
Mass., has been made distributor for 
the George Haiss Mfg. Co., Inc., New 
York, for eastern Massachusetts, Rhode 
Island and the southeastern part of 
New Hampshire. 

The northern and eastern parts of 
Florida will be covered for the Haiss 
Company by the Coulter-Hart Equip- 
ment Company, of Tampa, Fla. 





W. C. Caye & Company Will 
Represent Erie Machine 
Shops in Georgia 
Announcement is made of the ap- 
pointment of W. C. Caye & Co., 158 
Walker St., Atlanta, Ga., as distributor 
for the Erie Machine Shops, Erie, Pa., 


manufacturers of Erie steam and gaso- 
line rollers. 





Trimont Mfg. Company 
Makes Purchase 


The Trimont Mfg. Co. of Roxbury, 
Boston, Mass., has purchased the Still- 
son wrench business of the Moore Drop 
Forging Company of Springfield, Mass., 
and will continue the manufacture of 
both the Original Pattern and Popular 
type Stillson wrenches. 

The Morco Original Pattern Stillson 
will, under Trimont manufacture, be 
known as SANDO Original Pattern 
Stillson and the Marco Popular will 
hereafter be known as MOROCO Pop- 
ular. 

All of the Trimont Company’s 40 
years’ experience in the making of fine 
tools goes into the forging, hardening 
and other manufacturing processes of 
these Stillson wrenches and both will 
compare favorably in quality and price 
with other Stillsons of their type now 
on the market. 

—_———_———— 

The Dow Chemical Company of Mid- 
land, Mich., announce the appointment 
of Mr. Donald Williams as assistant 
sales manager to succeed Mr. S. W. 
Putnam, whose resignation was accept- 
ed in December. 
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MILLIONS WERE SPENT 


to construct this New York Water Supply System 


AB OS BR ros Bee es ee a 


UNICIPAL governments spend millions of 
dollars annually to protect the water supply of 
their communities. Reservoirs, aqueducts and filtra- 
tion plants are maintained at tremendous expense to 
insure a permanent supply of pure, clear water. But, 
unless that water reaches the faucets in the same 
pure state in which it leaves the reservoir, these safe- 
guards are practically destroyed. 

That is why it is so important to use Copper or 
Brass for service pipe. Pipe made of these metals 
cannot rust. Its use eliminates the health menace 
of rust-contaminated water, the expense of replace- 
ments and the damage to pavements that must be 
torn up when repairs are made. 

Although the initial cost is somewhat higher 
than that of the rustable or so called rust-resisting 







Croton Dam and Spillway,part 
of the extensive storage system 
which assures New York’s mil- 
lions an unfailing supply of 
pure water. 





kind, Copper or Brass pipe is an economy in the 
long run. With them, the first cost is the last. 
Once installed, they will serve without attention for 
generations. 


Before you order service pipe write for our in- 
teresting booklet “WATER SERVICES THAT SERVE.” 


COPPER & BRASS 


RESEARCH ASSOCIATION 
25 Broadway, New York 


Midwestern Office: 
Landreth Building 
St. Louis, Mo. 


Canadian Office: 
67 Yonge Street 
Toronto, Ont. 


Pacific Coast Office: 
Architects Building 
Los Angeles, Cal. 





COPPER, 


BRASS, 


BRONZE — The World’s Most Useful Metals 





Please mention MUNICIPAL NEWS AND WATER WorKs—it helps. 
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Michigan Valve & Foundry 
Purchased by Banking 


Interests 


According to recent information, con- 
trol of the Michigan Valve and Foundry 
Company of Detroit has been purchased 
by Chicago and Detroit banking inter- 
ests. A meeting was held on Feb- 
ruary 11th, when the new company was 
organized and officers and directors 
elected. 

Serving on the Board of Directors is 
Mr. Thomas Neal, who was chairman of 
the board of General Motors from 1912 
to 1915 and who is at present chairman 
of the board of the Equitable Trust 
Company of Detroit and a director of 
the First National Bank of Detroit; Mr. 
Neil B. Dawes who is a partner in the 
Chicago banking house of Lane, Rolo- 
son and Company; Mr. J. Russell For- 
gan, a partner in the Chicago banking 
house of Brokaw and Company; Mr. E. 
S. Jackson, formerly with the Chrysler 
organization as auditor; Mr. F. W. 
Marschner, formerly with the Chalmers 
Motor Car Company and American Mo- 
tor Car Company, who has been western 
manager of the New Departure branch 
of General Motors Corporation; Mr. R. 
J. Goldie who has been in the automo- 
tive industry for a number of years 
with Chalmers Motor Car Company, 
Timken-Detroit Axle Company, and has 
recently been engaged in consulting en- 
gineering work; Mr. W. F. Rockwell, 
president of the Pittsburgh Equitable 
Meter Company, the Wisconsin Parts 
Company, and the American Water 
Meter Institute, and is a director in the 
Kensington Water Company, Tri-Cities 
Water Company, Timken-Detroit Axle 
Company, Pittsburgh Employers’ Asso- 
ciation, and chairman of the Distribu- 
tion Equipment Managers Division of 
the American Gas Association. 

Mr. R. J. Goldie will have active 
charge of the company’s business, serv- 
ing as vice-president and general man- 
ager. The other officers of the company 
are: Mr. W. F. Rockwell, president and 
chairman of the board, and Mr. E. S. 
Jackson, secretary-treasurer. 

Established in 1869 as the Galvin 
Brass and Iron Works, the Michigan 
Valve and Foundry Company has been 
well known to the water works industry 
since its formation. The company was 
a pioneer in valve and hydrant design 
and manufacture. It is expected that 
the new company will adopt a vigorous 
expansion policy, and announcements of 
sales offices may be looked for in the 
near future. It is reported that new 
machinery is being installed and the 
capacity of the plant enlarged, and a 
large amount of business has been 
booked for immediate delivery where 
approximately four hundred men are 
now employed. The company owns 
some valuable patents and according to 
announcement will manufacture new 
lines as well as continue the manufac- 
ture of the old lines. 
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G. H. Jamison, Manager of the Construction 
Equipment Department of A. H. Cox & Com- 
pany, Equipment Distributors Located at Seattle, 
Washington. Cox & Company Represent the 
Link-Belt Company in Their Territory. 


Secretary Davis Speaks at 
Ground Breaking for 
Byers Plant 


On Feb. 11 formal recognition was 
taken of the ground breaking for the 
new $10,000,000 plant which the A. M. 
Byers Co., of Pittsburgh, Pa., is to 
construct at Ambridge, Pa. The follow- 
ing excerpts are given from the re- 
marks of Secretary of Labor James 
Davis as significant of what the Byers 
New Process might mean to the fer- 
rous industry: 


“Heretofore the effort had 
create a machine that would imitate 
the movements of a human worker. All 
such efforts failed. Now the metal- 
lurgist has stepped in and brought suc- 
cess. He has known better than to try 
making a machine take the place. of a 
man. Instead of a machine he has in- 
vented a process. And where the ma- 
chine always failed, the process works. 

“The part of it which has convinced 
me of its success is the dropping of 
the old idea of the ‘heat’ and substitut- 
ing a ball of iron weighing 2,500 to 
3,000 weight, and making this in a short 
time. 


been to 


“There is a saving, too, because un- 
der the old method, in the production of 
2,500 to 3,000 weight of iron, with two 
crop ends to the ball, three balls to 
the heat, and five heats to a day, there 
were thirty crop ends, but with this 
new process there are but two crop 
ends to the same weight. And while, 
as just stated, it formerly required a 
day’s labor to produce this weight of 
iron, it can now be produced in half 
an hour. 

“This new process will mean _ in- 
creased production, too; which means 
giving employment to more men, cheap- 


ening the cost of iron so that mor 
of it can be sold and used, and perhap: 
opening new industries for the work 
ing of iron into new products, with sti! 
further extension of new jobs to ne\ 
men. 

“In the long run every new proces 
or method or machine that improves or 
speeds production and cuts down it 
cost in money and labor, is a boon t 
humanity.” 

> 


Southern Plants of Acetylene 
Products Co. Acquired by 
Prest-O-Lite Co. 


The two acetylene producing plants, 
formerly owned by the Acetylene Prod- 
ucts Co., located at 401 E. Buchanan 
St., Phoenix, Ariz., and 914 Texas St., 
El Paso, Tex., have been acquired by 
the Prest-O-Lite Co., Inc. 

These plants are now being operated 
as units of the Prest-O-Lite chain, 
which brings the number of plants op- 
erated by this company up to 38. These 
centrally located plants are able to 
supply the local demand for dissolved 
acetylene used in welding and cutting. 

Mr. Everett R. Kirkland is superin- 
tendent of the Phoenix plant, and Mr. 
Carl F. Chesak is superintendent of 
the El Paso plant. Mr. R. C. Dagett, 
whose headquarters are at the San 
Francisco office, is district superin- 


tendent. 
> 


Engineers Incorporate 


Mr. W. N. Brown of Washington, 
D. C., who for a number of years has 
specialized in geodetic and topographic 
mapping, has announced a firm incor- 
poration to be known as W. N. Brown, 
Incorporated. Mr. Brown, who is well 
known as a mining and civil engineer, 
will have associated with him Mr. A. F. 
Brooke, Mr. H. V. Jacobs and Mr. W. 
T. Brown. Offices will be maintained 
in the Architects Building, 1800 E. 
Street, N. W. Mr. Brooke and Mr. 
Jacobs have been associated with Mr. 
Brown for several years past. 

Some of the important accomplish- 
ments of Mr. Brown have been: the 
topographic mapping of the City of Cin- 
cinnati, the topographic survey of 
Naval Reserve No. 1, surveys of large 
areas along the Mississippi River for 
flood prevention, and surveys for hydro- 
electric developments in North Caro- 
lina and West Virginia. He is now en- 
gaged in revising the topographic 
survey of the City of Louisville, Ky., 
covering an area of approximately 40 
square miles. 

—_ 


McEverlast Opens 
Chicago Office 


Mr. Lee S. Trainor has been named 
district manager for the newly opened 
Chicago office of McEverlast, Inc., Los 


Angeles, Cal. Mr. Trainor will be !o- 
cated at 35 East Wacker Drive. 
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Representatives or New Lines 


Wanted 


Editor’s Note——From time to time 
we receive letters from distributors 
wishing to be put in touch with manu- 
facturers of certain lines of equipment, 
or from manufacturers seeking repre- 
sentatives for their products. Items 
of this kind will be published and names 
and addresses furnished interested per- 
sons upon request. 





New York corporation wishes to es- 
tablish agencies throughout the coun- 
try, prefer men specializing in heating 
and ventilating equipment. 





A manufacturer of paving expansion 
joints is looking for distributors for 
northern California territory. 





New York corporation, producing 
complete line of coal-tar products, 
wishes to make dealer connections 
throughout the country. 





Manufacturer of building specialties 
wishes to establish distributors through- 
out the country. Manufactures con- 
crete reinforcements and metal lath; 
Reed clips, form spacers, continuous 
column tie, continuous chair stirrup, 
beam bar spacers, slab bar spacers, con- 
tinuous Hi-chair, continuous anchor 
slot, sleeping spacing anchor, humpback 
hairpin clip, lath hanger, stone anchors, 
straight wire lengths and special wire 


lengths. 





Manufacturer of threadless pipe 
couplings and tees, with rapidly grow- 
ing business, is seeking additional rep- 
resentatives. 





A contractor’s superintendent, located 
in Florida, would like to represent some 
road equipment manufacturers in his 
territory. 


A Michigan distributor, with many 
years’ experience, representing at this 
time prominent manufacturers of pump- 
ing machinery, offers the services of an 
established representative to manufac- 
turers needing increased facilities in 
this region. 


Manufacturers’ representatives lo- 
cated in New York would like to add 
line of heavy contractors’ equipment of 
established reputation, other than the 
lines now handled by them. They would 
like exclusive sales rights for such 
equipment. 








New York company would like to rep- 
resent manufacturers not already estab- 
lished in eastern market, or who would 
like to make a change in their sales 
arrangements. 





Machinery company in the east is in- 
terested in representing established 
lines of road machinery, with the ex- 
ception of graders. 
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A man of many years’ experience in 
the machinery business in the south 
would like to make a business connec- 
tion for the sale of road machinery 
equipment. 





Eastern Distributor handling Brick 
and Clay Products, and similar com- 
modities, would be pleased to get in 
touch with manufacturers. desiring 
eastern representation. 





Machinery distributor established in 
Porto Rico and Santo Domingo would 
be pleased to make arrangements to 
take on new lines in these territories. 





Executive with 20 years’ experience 
in selling contractors’ and builders’ ma- 
chinery and equipment, is starting new 
organization and would like to hear 
from manufacturers desiring represen- 
tation in Northern California. 





Distributor Notes from 


Barber-Greene 

An office has been opened at 527-528 
Merchants National Bank Bldg., Cedar 
Rapids, Ia., by the Barber-Greene Com- 
pany of Aurora, Ill., manufacturers of 
ditchers, loaders, conveyors, coal equip- 
ment, ete. Mr. Jack Marson of the 
Barber-Greene Company will have su- 
pervision of this office. Mr. Marson has 
been with the Barber-Greene Company 
for a number of years. 

Another branch office under the su- 
pervision of Mr. Marson has been opened 
at 1106 Nicholas St., Omaha, Neb. Mr. 
W. E. Toole is in direct charge of this 
office. 





Distributor Notes from 


Domestic Engine & Pump 

Howard E. Read Corporation, 800 N. 
Delaware Ave., Philadelphia, is to serve 
that territory as distributor for the 
complete line of “Domestic Dependable 
Power Pumps.” 

The Western Contractors Supply 
Company, who represent this manufac- 
turer in the Chicago territory, has 
opened a branch in Indianapolis, Ind., 
under the managership of Mr. C. F. 
Messenger. This branch will probably 
handle the same lines they have been 
representing in Chicago. 

—_—_<————_. 


American Hoist & Derrick 
Appoints Export Sales 


Manager 

The American Hoist & Derrick Com- 
pany, whose works and main office are 
at St. Paul, Minn., announces the ap- 
pointment of Mr. F. E: Bauer, Jr., as 
export sales manager with offices at 
50 Church St., New York City. Mr. 
Bauer has represented the American 
Hoist & Derrick Company in foreign 
fields for many years and has a wide 
knowledge of business conditions in 
Asia and the Orient. 









C. M. Taylor Becomes Sales 
Manager for Lincoln 


Electric 


Announcement has been made by the 
Lincoln Electric Company, Cleveland, 
O., of the appointment of Mr. C. M. 
Taylor as sales manager. 

Mr. Taylor is a graduate of Western 
Reserve University and served in the 
United States Army Air Corps during 
the war. In 1923 he became factory 
manager for Lincoln Electric, in whose 
employ he had been since his colleg 
graduation, with the exception of his 
period of service in the army. 

He was elected as vice-president of 
the company in 1925. The Lincoln 
Electric are manufacturers of “Stable- 
Are” welders and “Linc-Weld” motors. 





Bay City Dredge Works Now 
Bay City Shovels, Inc. 


For the purpose of more clearly in- 
dicating its present principal type of 
product (convertible power shovels), 
the Bay City Dredge Works of Bay 
City, Mich., announces the corporate 
name will hereafter be Bay City 
Shovels, Inc. The announcement from 
the company states that no change of 
policy or ownership is contemplated, 
and the ownership, direction and man- 
agement of the company will remain 
in the hands of the individuals who 
organized and developed the original 


institution. 
———__.——__— 


Ziegler Company Opens 
Branch in Fargo 


Mr. O. H. Strand, who has been with 
the Wm. H. Ziegler Company of Min- 
neapolis, Minn., has been placed in 
charge of a branch office which this 
company has opened in Fargo, N. D. 

Mr. Strand will represent the ac- 
counts which the Minneapolis office han- 
dles, including a complete line of con- 
tractor’s equipment, coal handling 
machines and all kinds of material-han- 
dling machines. Among the accounts 
are Barber-Greene, Bucyrus-Erie, Chain 
Belt, Sterling Wheelbarrow, Williams 
Buckets, Plymouth Locomotives, Butler 
Bins, ete. 


Inland Lime & Stone Co. 


Announces Plans 


Inland Lime & Stone Co., a subsidiary 
of the Inland Steel Co., has announced 
plans for the development of a large 
quarry near Manistique, Mich., for the 
production of chemical and metallurgi- 
cal lime. It is expected that the quarry 
will be in production late next year. 

The company has also announced 
plans for the construction of a new 
harbor near this quarry. Work will 
commence when navigation opens in the 
spring. 
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Road Oil properly applied develops 
Good Roads at the lowest cost 


You can obtain smooth, dustless dirt or gravel roads 
by properly applying Standard Asphalt Road Oil 
to the surface. 


Standard Road Oil will waterproof the roadway, 
making a firm, durable surface at all seasons and 
under all weather conditions. And the cost is low. 


Photographs show Wisconsin State Highway 
No. 35, west of Galesville, being treated with 


Standard Asphalt Road Oil. 
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Sweeping, after loose Applying and blading 
gravel has been bladed Standard Asphalt Road 
to shoulder. ’ F Oil No. 4 and gravel. 
Road under traffic while 
treating. 


























Eight weeks after treating we still have a matless oil road. 
Traffic up to 2,500 cars per day. 


STANDARD OIL COMPANY (Indiana) 


General Offices: 910 South Michigan Ave. Chicago, Illinois 
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Useful Equipment Information 


Watch these trade announcements for new and improved equipment 


manufacturers 
named and men- 
tioning this maga- 
zine, copies of the 
following catalogs 
will be sent to you 
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Portable Compressors.—Bulletin 797, 
now in its fourth edition, has just been 
issued by the Chicago Pneumatic Tool 
Company, 6 East 44th St., New York. 
The Chicago Pneumatic Portable Com- 
pressors, gasoline engine driven are 
now made in five sizes, viz.: 100, 160, 
220, 265 and 310 cu. ft. free air per 
minute. This equipment is fully de- 
scribed and illustrated in the Bulletin 
referred to. If writing the manufact- 
urer for a copy, we would appreciate 
it if you would mention our publication. 

Compressors, Drill Sharpeners, Pneu- 
matic Tools.—The Sullivan Machinery 
Company, 122 South Michigan Avenue, 
Chicago, Ill., will be pleased to send you 
a copy of their new eight-page folder, 
Form 2007, calling special attention 
to their portable air compressors, 
mounted to suit your requirements; 
drills, spaders, hoists and sharpener 
all illustrated and described. Catalogs 
will also be sent upon request, write 
for information. Kindly mention our 
magazine, if writing manufacturer, 

Paver.—A compact little booklet of 
16 pages has just been issued by the 
Koehring Company, Milwaukee, Wis., 
on the new 27-E Paver. Each section 
of this paver is illustrated and described 
in detail. The new Greater Koehring 
27 E is 11 ft. 3 in. high, weighs 22 tons 
and has great stability because of low 
center of gravity. Booklet is called 
The Greater Koehring Paver. Write 
manufacturer for a copy, mentioning 
our paper. 





Chemicals.—T he Hooker’ Electro- 
chemical Company of 25 Pine St., New 
York City, or Tacoma, Wash., will be 
pleased to send you literature concern- 
ing the Hooker chemicals. Among the 
products of this company are listed: 
Caustic Soda, Liquid Chlorine, Bleach- 
ing Powder, Muriatic Acid, Monochlor- 
benzine, Paradichlorbenzine, Benzoate 
of Soda, Benzoyl Chloride, Ferrie Chlor- 
ide, ete. Plants are located at Niagara 
Falls and Tacoma. If writing manu- 
facture, kindly give the name of our 
paper. 

Meter Boxes.—If you will write to 
H. W. Clark Company, Mattoon, IIL, 
they will be pleased to send you cata- 
log No. 24, giving full information in 
regard to their meter protection boxes, 
constructed of bronze, with locking de- 
vice and assuring safeguard from cli- 
matie conditions. Construction pro- 
vides for access for repair work or re- 
placements. If requesting copy of cat- 
alog,, kindly mention our magazine. 
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Automatic Control Valves.—The Ross 
Valve Mfg. Co., Ine., Archibald St., 
Troy, N. Y., will be pleased to furnish 
you with particulars regarding their 
automatic pressure control valves for 
feed water filters, portable fire hy- 
drants, hydraulic engines, hydraulic 
booster pumps, etc. Write for informa- 
tion, giving the name of our publication. 

Sewage Ejectors.—Write for catalog 
of the Pacific Flush-Tank Co., Ravens- 
wood Ave., Chicago, or 9 Park Place, 
New York, giving complete information 
regarding Miller Flush Tank Siphons, 
sewage pumps and ejectors, portable 
diaphragm sludge pumps, sewer joint 
compound, ete. 

Cast Iron Pipe.—National Cast Iron 
Pipe Company, Birmingham, Ala., will 
be pleased to send you particulars in 
regard to cast iron pipe for water and 
gas. Pipe made by sand cast and 
deLavaud centrifugal processes, also 
fittings and 2-in. cast iron service pipe. 
Branches in the principal cities. 

Filtration Plants.—The Norwood En- 
gineering Company, Florence, Mass., 
has much information on the installa- 
tion of filtration plants which they 
would be pleased to send you if inter- 
ested in municipal plants. Write for 
records of Norwood Municipal Filtra- 
tion Plants. Kindly mention our maga- 
zine. 

Reinforced Concrete Pipe.—The Lock 
Joint Pipe Company, Ampere, N. J., 
would be pleased to send you full par- 
ticulars concerning Lock Joint Rein- 
forced Pressure Pipe; its permanence, 
high carrying capacity, tightness, ex- 
pansion joints, ete. 

Sluice Gates.—Coldwell-Wilcox Com- 
pany, South Water St., Newburg, 
N. Y., manufacturers of sluice gates, 
sheer, flap and butterfly valves, flexible 
joints, etc., will be pleased to send you 
full information concerning any of these 
products. If writing for catalog, kindly 
mention our paper. 

Concrete Pipe.—Write to the As- 
phalto-Concrete Corporation, 1440 
Broadway, New York City, for full in- 
formation and manufacturing rights for 
the use of the Moir-Buchanan Centrif- 
ugal Process of making concrete pipe. 
Low manufacturing costs, low laying 
costs, high density, low absorption and 
long pipe life are features of this prod- 
uct. 

Chlorinator.—The Paradon Manufac- 
turing Company, Arlington, N. J., has 
issued Bulletin W-22, describing in de- 
tail the Paradon Chlorinators for city 
and private water and sewage systems, 
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industrial plants and swimming pools. 
If writing for a copy of this bulletin, 
we would appreciate it if you would 
mention our magazine. 

Rust-Proof Pipe.—“Water Services 
that Serve” is the title of a booklet 
issued by the Copper and Brass Re- 
search Association, 25 Broadway, New 
York City. This booklet is a treatise 
on the need and way of securing a pipe 
which will withstand soil corrosion on 
the outside and internal corrosion from 
the flow of water on the inside. A 
copy of this booklet will be sent you 
upon request. If requesting a copy, 
kindly mention our publication. 

Centrifugal Pumps.—The Byron 
Jackso: Pump Co., Berkeley, Calif., 
with branches in the large cities, will be 
pleased to send you literature on their 
sewage pumps, designed for wet or dry 
pit operation, and which will pass any 
solid that can enter the pump. The 
oversize bearings are lubricated from 
the surface and are protected from 
pressure fluid by special arrangement 
of ports. If writing the manufacturer, 
kindly mention our magazine. 

Water Meters.—Write to the Badger 
Meter Manufacturing Company, Mil- 
waukee, Wis., for detailed bulletin on 
their complete line of meters, ranging 
in size from the smallest dise to the 
12-in. turbine. This information will 
point out the way to reduce your pump- 
ing costs, by the use of the Badger 
Turbine Meter at the pumping station 
and the meters on the service lines. 
Many changes were made during the 
past year to increase efficiency and 
serviceability. If writing for literature, 
kindly mention our magazine. 

Excavator.—Write to the Bucyrus- 
Erie Company, South Milwaukee, Wis., 
or Erie, Pa., for bulletin on their D-2 
Diesel Drag-Shovel. This shovel is 
built for the hardest work at a mini- 
mum cost. Easily convertible to clam- 
shell-crane, shovel or dragline. Manu- 
facturer will be pleased to furnish you 
with performance records of this equip- 
ment. 

Automatic Valve Control.—Cutler- 
Hammer, Inc., Milwaukee, Wis., has is- 
sued their second edition of “Modern 
Valve Control Practice,’ describing the 
C-H automatic valve control system. 
The new edition contains much addi- 
tional information and data. There are 
also new photographs to show the use 
and installation of motor-driven valves. 
One of the outstanding features shown 
in the book is the operation of all valves 
throughout the plant by means of pus’: 
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Become A 
Building 
Estimator 


You might doggedly blast your way upward in this 
well paid profession. But the heartbreaking discour- 
agement and years of struggle are unnecessary. To 
save all this, the Tamblyn System was developed by 
Gordon C. Tamblyn, who has been building foreman, 
construction superintendent, estimator, and finally a 
successful contractor. He learned there is always a 
shortage of good reliable estimators to protect the 
contractor’s profits. As a result he offers in his System 
a thoroughly practical training you can follow at your 
own pace at home. You will gain a thorough knowl- 
edge of subjects essential to success at the top of the 
building industry. As you progress with the course, 
you progress in a business way. On completion of the 
work you are fitted for a responsible position as 
Building Estimator. But you won’t stop there—And 
to start,—now, today, at once—the first step is finding 
out the details, without the slightest obligation. 


Send us the coupon. 


























A_ booklet 
“Your Road 
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fort,Security 
and Prosper- 
ity” outlines 
the upward 
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building in- 
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and easy. 
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this booklet. 
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buttons from a single centralized con- 
trol board. The book also explains in 
detail the construction and the operat- 
ing principle of the C-H automatic 
valve control system, including the new 
unit for small valves. This is a very 
comprehensive booklet on the subject 
and every plant engineer should have 
a copy, which the manufacturer will 
be pleased to send upon request. Kindly 
mention our magazine if asking for 
copy of bulletin. 

Boothal.—This is a water clarifying 
coagulant, put out by the Booth Chem- 
ical Company, Elizabeth, N. J. It is 
composed of an aluminum salt and the 
proper proportion of alkali to com- 
pletely precipitate the alumina. The 
kind of alkali used is dependent upon 
requirements. It is particularly well 
adapted for use in the purification of 
waters of low alkalinity for public 
supplies, paper mills, bleacheries, etc. 
It is shipped in sealed rope paper 
bags, 60 lb. net, and the package 
may readily be emptied into the 
hopper of any suitable dry feed ap- 
paratus for application to the water to 
be coagulated. The feeding is thus more 
accurate than where solutions are used 
and less labor is required. The factory 
of the manufacturer is located at Town- 
ley, N. J., but mail is received at Eliza- 
beth, N. J. The manufacturer will be 
pleased to send you pamphlet giving 
much information in regard to the use 
of Boothal, and to point out the econ- 
omy and simplicity of their system of 
coagulation. If writing for literature 
or information, kindly mention our 
magazine. 

Water Purification Equipment.—A 
booklet has been issued by the Inter- 
national Filter Company, 333 West 25th 
Place, Chicago, which is a catalog of 
International Water Purification Equip- 
ment and also contains much general 
information concerning water softening 
and filtration plants. It is bound in 
loose leaf style, made up from a series 
of bulletins, dealing in detail with disc 
filters; concrete gravity and wood tank 
type gravity filters; pressure filters; 
swimming pool filteration; neutra- 
lizers; steam purifiers; hot flow water 
softeners; exchange type (zeolite) 
water softeners; water purification for 
ice making, etc. There are several 
pages devoted to International sales and 
service, and blank questionnaires to be 
filled out and mailed in to enable tne 
manufacturer to assist you in solving 
your problems. The manufacturer will 
be pleased to send you this complete 
and comprehensive booklet upon re- 
quest. Kindly mention our name if 
asking for copy. 

Water Filters.—Information on grav- 
ity and pressure plants for all capaci- 
ties will be furnished you upon request, 
by the Roberts Filter Mfg. Co., 632 
Columbia Ave., Darby, Pa. If writing 
for information, kindly give the name 
of our magazine. 

Hydraulic Packing.—For water works 
purposes, on centrifugal or reciprocat- 


ing pumps and hydraulic valves, write 
for information concerning Mabbs 
Rawhide Packing. This packing never 
becomes hard or glazed. Manufactured 
by the Mabbs Hydraulic Packing Com- 
pany, 431 S. Dearborn St., Chicago. 

Gas Main Stopper.—The Safety Gas 
Main Stopper Co., 523 Atlantic Ave., 
Brooklyn, N. Y., will be pleased to fur- 
nish you with particulars on the use of 
the Goodman Cylindrical Stopper, to 
stop the flow in sewers. Write for in- 
formation, giving the name of our pub- 
lication. 

Filter Sands and Gravel.—To meet 
the most rigid specifiactions on this 
product write to the Northern Gravel 
Company, Muscatine, Ia., for informa- 
tion on their “Standard.” 

Castings.—Write to the South Bend 
Foundry Company, South Bend, Ind., 
for information concerning their pat- 
ented chilled manhole covers. Informa- 
tion furnished on all kinds of gray iron 
castings. 

Valve Housings.—S. E. T. Valve & 
Hydrant Company, 50 Church St., New 
York City, will be pleased to send, upon 
request, descriptive literature on their 
cast iron sectional valve housings, built 
in different sizes and depths. This com- 
pany makes a complete line of munici- 
pal street castings and will furnish cat- 
alog if desired. 

“The Cleaning of Water Mains.”— 
This is the title of a booklet issued by 
the National Water Main Cleaning 
Company, 32 Church St., New York, de- 
scribing the method so_ successfully 
used by them for the past twenty years. 
Write for a copy, giving the name of 
our magazine. 

Hydro-tite.—This is a modern joint 
material for self-calking joints, for 
bell and spigot pipe joints, manufac- 
tured by the Hydraulic Development 
Comapny, 50 Church St., New York. 
Write for particulars. 

Service Boxes, Wrenches, Lids, Keys, 
Ete.—A circular from the H. W. Clark 
Company, of Mattoon, IIl., manufactur- 
ers of water works necessities, describes 
their Type A, B and M service boxes. 
They would be pleased to hear from you 
with specifications and requirements, as 
their engineers will be glad to help you 
work out equipment best suited to your 
needs. Clark wrenches, plugs, service 
box keys and repair lids are all de- 
scribed in this literature. Ask for 
folder V-11-3M, and kindly mention our 
name if writing manufacturer. 

“Oxwelding Pressure Vessels” is the 
title of a booklet just issued by The 
Linde Air Products Company, 30 East 
42nd St., New York City. This is a 
copyrighted article of the Linde Air 
Products Company, being a_ reprint 
from Oxy-Acetylene Tips of January, 
1929. It is an 8-page article dealing 
with welding problems from the angles 
of experience, selection of material, de- 
sign, preparation and technique, inspec- 
tion and test, and what procedure con- 
trol has accomplished. This booklet 
will be sent upon request without 





charge. If writing the manufacturer 
for a copy, kindly mention our maga- 
zine. 

Flood Lights.—“Light Where You 
Want It” is the title of a little booklet 
issued by the National Carbide Sales 
Corporation, 342 Madison Ave., New 
York City. Construction, sizes, opera- 
tion, and portability are set forth in this 
booklet. The National Carbide Lantern, 
for use of contractors, street repair 
gangs, tunnel workmen, etc., is de- 
seribed in a folder. This literature, to- 
gether with prices, will be sent by the 
manufacturer upon request. 

Valves.—Westcott Hub End Valves, 
manufactured by the Westcott Valve 
Co., East St. Louis, Ill., are described 
in a folder issued by the manufacturer. 
There are but four working parts, the 
stem, the disc nut and two rocker back 
dises. Write to manufacturer for full 
information concerning this product, 
mentioning our magazine. 

Dosing Tank Counter, Sewage Tees, 
Nozzles, Ete.—Bulletin No. 100, issued 
by the Pacific Flush-Tank Co., 4241 
Ravenswood Ave., Chicago, contains full 
descriptions, table of weights and price 
list of this equipment. The new dosing 
counter for checking the amount of sew- 
age treated by keeping count of the 
number of times the dosing tanks have 
discharged may be mounted on the roof 
of the tank or attached by brackets to 
the side wall. The counter is protected 
by a weather-proof cover and has been 
operated in all kinds of weather. For 
complete information about the Marley 
Sewage Tees for sprinkling filter beds 
and nozzles of the threaded spindle 
type, lock spindle type and spindle and 
half spray plug, write to the manu- 
facturer. If requesting literature on 
this equipment, we would appreciate it 
if you would mention our magazine. 
The New York office of this company 
is at 9 Park Place. 

Compressors.—The Sullivan Machin- 
ery Company, 122 S. Michigan Ave., 
Chicago, Ill., has issued a new hand- 
book on Compressed Air Practice, con- 
taining numerous suggested uses for 
compressed air as an aid to speeding 
production and improving products. It 
also contains helpful information con- 
cerning piping, lubrication and the care 
of compressed air equipment. The 
manufacturer will be pleased to send 
a copy of this book upon request, and 
we would appreciate it if you would 
mention our publication if writing. 

Industrial Engines.—Bulletin No. 201 
has been issued by the Weber Engine 
Company, Kansas City, Mo. This is a 
horizontal, 2-cycle, single cylinder, me- 
dium compression engine, of compara- 
tively light weight, designed and con- 
structed to insure the greatest strength 
and rigidity. For users requiring powe 
units of 30-hp., 40-hp., 60-hp., 80-hp., 
100-hp. and 125-hp. it affords a thor- 
oughly reliable, compact and economical! 
oil or gas engine of great simplicity. This 
engine is adaptable for water, sand, 
drainage or irrigation pumps, electric 
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Permanent 
Well Water 
Available,” 


they thought— 


—But Sullivan Air Lift Air Made Wells gave 
Amarillo 7 Million Gallons Daily 


Amarillo, Texas, needed more water, An impounded, 
treated, slack tasting supply would not do. The 
wanted well water. And they elected a new mayor on his 


promise to get it. 


people 


Palo Duro Canyon, a nearby tract of land was available. 
Underlying it was a 25-foot bed of fine quicksand, saturated 
with water. It lay only 145 feet trom the surface. 

But wells previously drilled in the canyon had failed. Sand 
clogged the screens. The wells fell off to less than 90 g.p.m. 
In some places the sand was pumped out—and the overlying 
clay caved into the wells. 


Nobody thought the sand strata of Palo Duro Canyon could 
yield a permanent water supply. But a 20-inch “Air Made” 
Well, pumped by Sullivan Air Lift was installed. It started 
at 60 g.p.m. In three weeks it was producing 700 g.p.m. 


The “Air Made” Well process removed the sand and in 


serted coarse gravel. Every day the well grew stronger. 
The city was convinced. 

Nine more “Air Made” Wells were installed. Their daily 
capacity is seven million gallons. And a system of back- 
blowing repeated at intervals, keeps the wells free from 
sand—and the water flow ever-increasing. 

Sullivan Air Lift has solved many water problems, If your 


wells slow up—if you are tired of pulling sucker rods and 
working barrels—if you are having trouble with varying 
water levels or crooked wells—if you are interested in a 
water system that has no moving parts in the well to need 
inspection or repair—investigate modern Sullivan Air Lift. 
Complete Amarillo story, and Air Lift Booklets are free 
on request. 


Sullivan Machinery Company 


130 S. Michigan Ave., Chicago 


When writing to advertisers please mention MUNICIPAL NEWS AND WATER WorkKsS—Thank you. 





generators, air compressors, rock crush- 
ers, pipe line machinery, mills and in- 
dustrial plants. The bulletin contains 
illustrations and cross-sectional draw- 
ings and full description. Write for a 
copy of this bulletin, kindly mentioning 
our magazine. 

Hydrants, Valves, Etc.—Write to the 
Columbian Iron Works, Chattanooga, 
Tenn., for descriptive literature of the 
Columbian Fire hydrants, Gate valves, 
Valve boxes, Hydrant extension sec- 
tions, or other water works equipment. 
We would appreciate it if you would 
mention our publication if asking for 
information. 

Cast Iron Pipe.—United States Cast 
Iron Pipe & Foundry Co., Burlington, 
N. J., will be pleased to send you liter- 
ature explaining the differences be- 
tween the deLavaud Cast Iron Pipe 
and other types of pipe. This is a 
centrifugally cast pipe in which the 
graphite particles are finely divided 
and evenly spread. 

Paver.—The Ransome Concrete Ma- 
chinery Company of Dunellen, N. J., 
has just issued a very handsome, fully 
illustrated 36-page book, called “The 
Master Paver.” A complete descrip- 
tion is given of the Power Loader, 
Water Control, Drum, Drum Rollers, 
Discharge, Boom, Boom Bucket, Sup- 
porting Frame, Operating Levers, En- 
gine, Gears, Shafts, Clutches, Main 
Frame, Crawler, Crawler Drive, Der- 
rick, Distributing Chute and Calcium 
Chloride Attachment. Important parts 
are clearly shown in photographs, and 
pictures of the paver at work on spe- 
cific jobs are shown, and names of the 
owners given. The book contains dia- 
grams and specifications of the new 
Ransome 27-E, and one section is de- 
voted to “Central Mixing Plants.” If 
writing the manufacturer for a copy 
of this book, kindly give the name of 
our publication. 

Pipe Cutting Tool—A folder from 
the Tucker Company, Inc., 75 Murray 
Street, New York City, gives a detailed 
description and price list of parts in 
all sizes of their cutter for cast iron 
pipe. This tool can be used in any or- 
dinary trench without extra excavating. 
It will cut a piece one inch long or 
more at any point without starting 
joints or otherwise disturbing the main, 
and will make a clean cut in a gas or 
water main in the trench. Write to 
the Tucker Company for literature and 
price list of the Anderson Pipe Cutting 
Tool. In writing, kindly give the name 
of our magazine. 

Cast Iron Pipe.—James B. Clow & 
Sons, 201-299 North Talman, Avenue, 
Chicago, with foundries at Coshocton, 
Ohio, Newcomerstown, Ohio, and Birm- 
ingham, Alabama, carry large stock 
of pipe at points where large supplies 
can be obtained on short notice. Wire 
or write them concerning your require- 
ments, they will be glad to care for 
your needs without delay. Mention our 
magazine when writing this company. 


Cast Iron Pipe—The Central 
Foundry Company, manufacturers of 
cast iron pipe with offices located in 
the principal cities, will be pleased to 
have you call at the nearest office or 
write to the New York office, 420 Lex- 
ington Avenue, for complete informa- 
tion in regard to their product, an iron 
to iron joined pipe, allowing for ex- 
pansion and contraction, vibration and 
uneven ground settlement. Used for 
water supply, fire protection and other 
service. 

Hydrants and Valves.—The Mathews 
Fire Hydrants, built for easy installa- 
tion and so that an extension section 
may be used to adapt them to new 
grades, are described in literature of 
the R. D. Wood & Co., Philadelphia. If 
you will write to Mr. C. Becker of this 
company he will gladly send you full 
information about their sand-cast and 
“sand-spun” centrifugal cast iron pipe 
fittings, valves, boxes and hydrants. 
Please use the name of our magazine 
if writing. 

Manhole and Catch Basin Covers.— 
Write to Wm. E. Dee Company, 30 
North La Salle, Chicago, Ill., for par- 
ticulars concerning the different types 
of manhole and catch basin covers. 
Prices will be included on request. If 
writing, kindly use the name of our 
Magazine. 

Chlorination.—Wallace & Tiernan, 
Newark, New Jersey, manufacturers of 
chlorine control apparatus will be 
pleased to send you full particulars in 
regard to the sterilization of water by 
their method, and to furnish you with 
record of cities where their apparatus 
is being used. If writing for informa- 
tion, we would like to have you men- 
tion our magazine. 


Valves.—Golden-Anderson Valve Spe- 
cialty Company located in the Fulton 
Building, Pittsburgh, have issued a de- 
scriptive and data catalog on their au- 
tomatic valves for steam and water 
service. Full details are given on each 
page as to construction, operation vari- 
ations together with cross-section 
drawings. Data required for ordering 
is made very clear. If you desire a 
copy of this catalog write to Mr. J. A. 
Voland of the Golden-Anderson Com- 
pany mentioning the name of our mag- 
azine. 

Francois Cementation Process.—The 
Dravo Contracting Co. have acquired 
the sole American rights to the Fran- 
cois patents, and have a highly skilled 
staff who will be pleased to help you 
with your problems. This method of 
grouting covers chemical processes for 
a hundred and one different cases, the 
engineers of the Dravo Company are 
ready to help you solve your problems. 
Write to their company at Pittsburgh, 
Pa., mentioning our magazine. 


Hydrants, Valves, ete.—Full particu- 
lars for supplies needed by water works 
and fire departments will be sent upon 
request by the Bourbon Copper & Brass 
Works Co., 618 E. Front St., Cincinnati. 


Ohio, manufacturers of fire hydrants, 
gate valves, and extension valve boxes. 
Write for their catalog, giving the 
name of our magazine. 

Sewer Cleaning Machine—W. H. 
Stewart, whose factory is at Walker- 
ville, Ontario, has branches in St. Louis, 
Mo., Jacksonville, Fla., and Boston, 
Mass., so that his patrons on this side 
of the border may be served without 
paying duty. Literature describing his 
sewer and conduit rods will be fur- 
nished on request. Rods will be shipped 
on trial. If writing to Mr. Stewart for 
information concerning his equipment 
kindly mention our publication. 

Zeolite.—“Softening Municipal Water 
Supplies by the Use of Zeolite” is the 
title of a bulletin issued by the Zeolite 
Chemical Company, 140 Cedar Street, 
New York City. This booklet describes 
Green Sand, a natural base exchange 
Zeolite Mineral, used for the purpose 
stated. Write to Mr. R. E. Wagner of 
the Zeolite Company for a copy of this 
bulletin. If writing, we would appre- 
ciate it if you would mention this mag- 
azine. 

Western Hot Patch Plant.—A prod- 
uct of the Austin-Western Road Ma- 
chinery Company, 400 North Michigan 
Avenue, Chicago, for keeping roads in 
repair winter and summer. Write to 
their Chicago office or any branch of- 
fice for their Bulletin on Winter Re- 
pair Work for particulars concerning 
this equipment. We would appreciate 
it if you would mention our magazine. 

Cast Iron Pipe.—The McWane Cast 
Iron Pipe Company of Birmingham, 
Alabama, will be pleased to send upon 
request, illustrated literature giving 
full information concerning their prod- 
uct, its cost, life and uses. The west- 
ern branch of this organization is the 
Pacific States Cast Iron Pipe Company 
of Provo, Utah. 


Aerator.—The Simplex Surface Aer- 
ator, an effective means of producing 
“activated Sludge,” is fully described 
in Bulletin E-5-28, issued by the Sim- 
plex Ejector and Aerator Corporation. 
The Chicago address is 2528 W. Madi- 
son St., Chicago. If writing for liter- 
ature, kindly mention our magazine. 


Automatic Air-Lift.— The Sullivan 
Machinery Company, 130 South Michi- 
gan Avenue, Chicago, has a handbook 
on their automatic air lift, and special 
automatic control information of par- 
ticular interest to water works super- 
intendents. Their catalogs also de- 
scribe air made wells, and contain a 
complete story of how a city elected a 
mayor on his promise to get them well 
water, and how his promise was kept 
by the use of this method. Kindiy 
mention our publication when request- 
ing catalogs. 


Wrought Iron Pipe.—“The Installa- 
tion Cost of Pipe” is the title of a Bul- 
letin issued by the A. M. Byers Com- 
pany, Pittsburgh, Pa., containing cost 
data and full particulars concerning 
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1 NoFloats or Fixtures but Absolute Water Control 


A constant water level can be automatically main- 
tained in reservoirs, tanks and standpipes by the use of 


GOLDEN-ANDERSON 


Automatic Cushioned 
Controlling Altitude Valves 








GOLDEN-ANDERSON 


Pat. Automatic Cushioned 
Water Pressure Regulating 
Valves 


1. Maintain a constant re- 
duced pressure regardless 
of fluctuations on high .. 
pressure side. 

2. Perfectly Cushioned by 
water and air. No metal- 
to-metal seats. 

8. The best valve made for | 
maintaining a constant low 
pressure where consump- 
tion is continuous. 

. Operates quickly or slowly 
as required—No attention 
necessary. 

. Positively no hammering 
4 sticking. Sizes to 24 

in. 







These valves are always cushioned in closing 
and opening. They are extensively used for 
automatically maintaining a uniform stage 
of water in reservoirs, tanks and stand- 
pipes. No valves inside. No floats or fixtures, 
inside or outside of tanks. No freezing 
troubles. 


Three ways of closing these valves: 
lst—Automatically, by Water. 
2nd—By Electricity, if desired. 
3rd—By Hand. 















rs 








May also be arranged to automatically close when a_ break 
occurs in the mains. When necessary they may be so con- 
nected as to ‘‘work both ways’’ on a single line of pipe. 


an 




































GOLDEN-ANDERSON GOLDEN.ANDERSON GOLDEN-ANDERSON 
Pat. Cushioned Water Pat. A F Pat. Automatic Cushioned 
» Ammonites Cushioned Water Float Valves 


Relief Valves Controlling Float Valves 


i i 1. Automatically Maintain Uniform Water Levels 
1. a relieve ex- 1. Automatically main- in Tanks, Standpipe, etc, 
aethaoiegincnes ‘ tain uniform level in 2. Instantly Ad- 
2. Prevent stress strain and heaters, tanks, ete. justed to Oper- 
bursting of mains. 4“ : ‘ ate Quickly or 
3. Correct mechanical con- . Air and water cush- Slowly. 
struction. ioned. 3. Floats Swivel to 
4. Perfect air and water 3. No metal - to - metal Mx “s om 
cushioning. seats. a Fr ry a. 
5. No metal - to - metal 4. No waste of water. Valves known, 
seats. No hammering 5. No water hammer or 4. No Metal - to- 


or shocks. 
. Angle and globe pat- 
tern. Sizes 3 to 24- 
in. 


Metal Seatse— 
shock, No Water Ham- 
6. Angle or Globe, pat- mer or Shock. 
terns to 24-in. . Cushioned by 
Air and Water. 








Sizes \%” 
to 24”, 


on 








Golden-Anderson Valve Specialty Co., 1385 Fulton Bldg., Pittsburgh, Pa. 
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, Have You a 
Leakage Problem? 


Francois 
Cementation Process 


The surest and most economical method of overcoming diffi- 
culties due to the presence of water or bad ground. 





The cementation process—the specialized high pressure 
injection of liquid cement mixtures into cavities, fissures, or 
cracks—has been developed to a high degree in Europe, and 
more particularly in Great Britain by the Francois Cementa- 
tion Company, who have a long list of successful contracts 
to their credit, including internationally known structures. 
Some features of the Francois Process are: 

Grout is under perfect control; 

Pressures to 3,000 pounds per square inch if required; 

Chemical processes for a hundred and one different 

cases ; 

Wide experience in many years specialization. 
The Dravo Contracting Company, after many years successful work and 
realizing the value of specialized grouting, have acquired the sole American 
rights to the Francois patents, and at their disposal is a highly skilled staff 
and plant for the execution of contracts. 


THE DRAVO CONTRACTING COMPANY 
PITTSBURGH, PA. 


Shaft Sinking, Slopes, Tunnels, Pneumatic Caissons, Submarine Construction, Locks, Dams, 
Sea Walls, Bridge Piers, Steel Barges, Steel Towboats, Inland Waterway, Floating and 
Terminal Equipment, Steel Headframes, Steel and Concrete Tipples. 
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this product and its uses. Ask for 
Bulletin No. 38, giving the name of our 
magazine. 


Trimo.—The trade name by which the 
wrenches manufactured by the Trimont 
Manufacturing Company, Ince., are 
known. These pipe wrenches are made 
with a braced frame to stand the hard- 
est strain, with hard biting jaws that 
can be easily renewed, and the heat 
treated steel handles assure tremendous 
strength. Write for detailed informa- 
tion and prices to Roxbury (Boston), 
Mass., mentioning the name of this 
magazine. 

Gate Valves.—The Darling Valve & 
Mfg. Company, with offices in New 
York, Chicago, Houston and Oklahoma 
City and headquarters in Williamsport, 
Pa., will be pleased to send you litera- 
ture on the construction and operation 
of the Darling Gate Valves. If writing 
for particulars on this product, kindly 
mention our paper. 

Deep Well Works.—The United Iron 
Works, Inc., of Springfield, Mo., with 
general offices in Kansas City, manu- 
facturers of “Pomona” double stroke 
deep well power pumps, offer without 
obligation methods for economically 
solving pumping problems. The engi- 
neering experts will be pleased to ad- 
vise with you. Descriptive catalogs 
will be sent upon request. If writing, 
kindly give the name of our magazine. 

Pumps.— New Catalog containing 
complete information on centrifugal 
pumps, plunger pumps, and deep well 
power heads may now be obtained by 
writing the American Well Works, Au- 
rora, Illinois. Their engineering de- 
partment will be pleased to discuss 
your needs with you, recommending the 
best equipment for your purposes. 
Kindly use the name of our publication 
if writing for information. 

Disposal Plants. — Fairbanks-Morse 
and Co., Chicago, or any of their 
branch offices in the principal cities 
will be pleased to furnish complete de- 
tails concerning their F-M _ Trash 
pumps for handling unscreened sewage 
direct from sewers. Write for infor- 
mation, giving the name of our publi- 
cation. 


Cast Iron Pipe.—“‘The Two-Main 
System” is the title of a book which 
The Cast Iron Pipe Research Associa- 
tion is distributing free to city offi- 
cials, engineers and taxpayers. It is a 
pocket size volume, written in non- 
technical style, with charts, drawings 
and photographs to make the telling 
more forceful. It explains how the 
two-main system is able to meet the 
demand of the taxpayer for a means 
of preventing the tearing up of costly 
streets for extensions, repairs, etc. A 
valuable book for public officials and 
engineers. Write to Mr. Thos. F. 
Wolfe, Research Engineer, Peoples Gas 


Bldg., The Cast Iron Pipe Research As- 
sociation, Chicago, for a copy, kindly 
mentioning the name of our paper. 

Clay Pipe.—The Clay Products As- 
sociation, Conway Building, Chicago, 
makers of vitrified clay pipe, will be 
pleased to send you full information 
regarding this product. 


Meters — Gauges — Valves. — Infor- 
mation on complete equipment for fil- 
tration plants may be secured by writ- 
ing the Simplex Valve & Meter Com- 
pany, 6749 Upland Street, Philadelphia, 
Pa. The Simplex Rate of Flow Con- 
troller is adaptable to large and small 
filter plants from 30-inch effuent to 3- 
inch. The Simplex Venture Type 
Meter indicates, records and totalizes 
the rate of flow, and the Simplex Filter 
Gauges may be had in many combina- 
tions of Indicating, Recording and 
Totalizing. If writing for particulars 
on this equipment, kindly mention our 
magazine. 


Filtration Plants.—Norwood Engi- 
neering Company, Florence, Mass., will 
be pleased to send you full particulars 
regarding the Norwood Municipal Fil- 
tration Plants. Kindly give the name 
of our publication if requesting infor- 
mation. 


Pipe Cutter—Manufactured in two 
sizes for all types of pipe by the Ellis 
& Ford Mfg. Co., 18 Piquette Ave., 
Detroit, Mich. Circular giving full par- 
ticulars will be sent by manufacturer 
upon request. We would appreciate it 
if you would mention our magazine, if 
writing. 

Meter Boxes.—The Ford Meter Box 
Company of Wabash, Indiana, have a 
special bulletin on the Ford Type S 
Meter Boxes for “warmer climates.” 
Meters can be set or removed in an in- 
stant. The Ford standard testers can 
be adapted for testing meters in a 
series, each meter clamped in sepa- 
rately and the work economically and 
conveniently handled. 


Centrifugal Pumps. — Catalog-W-67 
issued by DeLaval Steam Turbine Co., 
Trenton, N. J., gives methods of meet- 
ing water supply problems at the low- 
est cost. Full information regarding 
geared steam turbine driven pumps, 
electric motor driven pumps or internal 
combustion engine driven pumps. If 
writing for a copy of this booklet, 
kindly give the name of our publica- 
tion. 


Centrifugal Pumps.—In order to be 
of assistance to users in choosing the 
right pump for their needs, Bulletin 
1632-I has been issued by the Allis- 
Chalmers, Milwaukee, Wis. Types for 
steam turbine drive, motor drive or 
gasoline engine drive are described to 
best fit the purposes of installation. 
Write to Mr. H. G. Hoffman for copy 
of this bulletin. 


Standard Construction Castings.— 
This is the title of a catalog which i; 
attractive and different from the usua!. 
It has just been issued by the Flock- 
hart Foundry Company, 80 Polk Street, 
Newark, N. J. The booklet contains « 
Foreword explaining that the catalog 
is the result of a study, covering th« 
past eight years, of the designs of cast- 
ings used by governmental bodies, pub- 
lic utlities, ete., with a view to classi- 
fying and simplifying existing types, 
developing new types in some cases, but 
always seeking permanence and rea- 
sonable cost. The company was aided 
in this work by prominent engineers 
and State Highway Commissions, to 
whom they give credit. The table of 
contents itemizes twenty-three data 
sheets, each covering a separate type of 
casting. The data sheets then follow, 
each with sectional drawings, descrip- 
tions, with dimensions and code num- 
bers for ordering. The Flockhart 
Company has had forty-eight years of 
experience in making castings for the 
construction field, and offers a free 
engineering service to their patrons in 
solving their problems. In addition to 
the products listed in the catalog, the 
company presents a list of products 
about which they will be pleased to send 
you detailed information. If writing 
for Standard Construction Castings ask 
for Catalog No. 101, which will be sent 
you without obligation. We would ap- 
preciate it if you would mention our 
magazine if writing manufacturer. 


Chemicals.—A very complete and 
handsome book has just been issued by 
the LaMotte Chemical Products Com- 
pany, McCormick Building, Baltimore, 
Md., called “The A B C of Hydrogen 
Ion Control.” This is the fifth edition 
of this book, bearing the 1929 copyright 
of the company. It deals with the 
Colorimetric Method of determining 
hydrogen ion concentration and for 
water analysis, and serves as a text- 
book and guide to those just taking up 
the subject. It is written in terms read- 
ily understood by the non-technical 
reader. It also contains a complete line 
of materials and equipment for the 
analysis of water, sewage and indus- 
trial wastes. From the introduction 
through to the very end this will be 
found interesting and instructive read- 
ing. A Research Department is main- 
tained by the company and it is always 
at the service of their patrons. A copy 
of “The A B C” will be sent you upon 
request, and we would appreciate it if 
you would mention our magazine if 
writing the manufacturer. 


Tarvia.—A product for road construc- 
tion, repair and maintenance manufac- 
tured by The Barrett Company, with 
offices in all the principal cities of the 
United States and Canada. Write to 
any of the branches of this company 
for help in solving your road problems. 





SAVE YOUR TIME! 





: USE OUR SERVICE! 
fully furnished to you by our Service Department. 


Prices on equipment, names of manufacturers or their catalogs will be cheer- 
Write Municipal News and Water Works, 221 E. 20th St., Chicago. 
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